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PREFACE. 


HE Laws of Motion, eſtabliſh'd by Divine 
Wiſdom in the Nature of Things, are, with- 
out doubt, uniformly and univerſally obſerv'd 
throughout every part of the Creation ; and 

conſequently, theſe four great Wheels of Fluid Nature, 

which I have undertaken to conſider, viz. Springs, Rain, 

Wind, and Tide; muſt have their conſtant Revolutions 

determin'd by the ſame Laws, and be adjuſted and 

carried on, exactly according to Statical Principles. 

But it is equally certain, that No Man can find out 
the Merk that God maketh, from the beginning to the end 7; 
nor trace the Order of remote Cauſes, which lie 
involv'd in endleſs Combinations, to their firſt Ori- 
gin, in the immenſe Regions of Air and Water : where- 
fore, being to treat of theſe Effect, which are ſo well 
known to us, and lie daily expos'd to onr Senſes; I 
ſhall not need to amuſe my Reader with Hyporherical 
Conjectures: grounding my Diſcourſe all the way up- 
on the Things themſelves, or ſuch acknowledg'd Pro- 


perties of em, as are ſufficiently aſcertain d by repea- 


ted Experiment and Obſervation. 

As fr, It being allow'd, that the Air gravitates (as 
appears by the Baroſcope) as well as Water; and Expe- 
rience aſſuring us, that Springs, Rain, Mind, and the 
Sea, tend always directly downwards, unleſs ſome exte- 
riour Impediment give em a Deflection: Hence I 
may conclude, that their common Tendence that way, 
by their own Gravity, mult be the principal interiour 
Cauſe lof their Generation, or Production; and that 
the Three former may be traced up to their firſt Ori- 
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gin, by following the Tract of their conſtant Motion 
(downwards) revers'd ; with the ſame Certainty, that 
Rivers are traced upwards to their reſpective Fountains, 
which firſt produc'd 'em: And whereas the 7:de con- 
lifts of an Inequality of the Sea's Surface; however it 
be rais d above its natural Level, it muſt be depreſs d 
again as much, by the Ponderation of its own Weight, 
to compleat its Tidal Motion. 

But, becauſe all direct Motion muſt terminate at 
laſt; and the Circulation of theſe voluble Fluids is per- 
petual ; ſome exteriour Agent muſt revolve 'em again 
22 contrary to their natural Propenſion : And 
ince we find by Experience, that Light and Heat 
raiſe Water, in Miſs, up to the Clouds; and by rari- 
fying our groſſer Air, ſwell it higher into the Sky: 

ence it may reaſonably be concluded, that the Rays 
of the Sun, by hoiſing 'em Both alofr, and letting 'em 
fall down again; produce Springs, Rain, and Wind, 
alternately. | 

Theſe Three, whoſe Appearances are much fewer 
and leſs perplex'd, I have examin'd, after a brief man- 
ner, in my fr# Treatiſe : as a preliminary to my 
ſecond of the Tide; They all, after ſome ſort, affecting 
the Sea; But eſpecially the nds, which immediately 
ſtir up its Surges : and more particularly thoſe Winds 


which Trade upon the Ocean; ſome periodically, to op- J 


poſite Points at ſeveral Seaſons ; whilſt others drive 
its Surface cominually Weſtward : Whoſe Origin and 
Courſe I have deſcrib'd, in the Cloſe of my firſt Trea- 
tiſe ; according to the Hiſtorical Obſervations of that 
moſt learned and accurate Meteorologiſt, Dr. Edmund 
Halley, the Sav.lian Profeſſor at Oxford. | 
Next, concerning the Exteriour Agent, which ſtir- 
reth up the Sea, and cauſeth the Tide: In regard the 
Diurnal Courſe of the Aion comes up ſo cloſe, at eve- 
ry /ix Lunar Hour's diſtance, with the Terms of its 


Bloods and Ebbs, as to argue as abſolute a Dependence } 


thereon, 
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: , thereon, as any Effect whatſoever can have on its pro- 

per Cauſe; and this fo remarkably, That ſuch 4 

Alon makes ſuch a Tide, is the Navigator's common 
> Expreſlion ; It is ſcarce to be doubted, but that Her 
„ > Influence is chiefly concern'd in the Tidal Affair. 
But whether Her proper Action be to rai/e the Sea's 
it = Surface above, or depreſs it below its natural Level, ſeems 
« I not ſo ealy to determine; ſince its Motion, alternate- 
= ly p and down, may be alike occaſion'd by Either. 
"A The Autients generally attributed to the Moon a 
Power of raiſing or Helling the Surface of the Ocean, 
after the manner of Boiling Water: whence it was 
called the eA/tus, or Ebullition of the Sea; which 
they held was at once excited in the Parts directly un- 
der her Meridian, and thoſe, Jiamerrically oppoſite to 
'em: The former by her direct, this by her reflex'd 
Rays. In this Opinion we find Ari/?o:le, with all the 
Peripatetic School; Strabo, Pomponius Mela, Pliny, &c. 
This laſt Author pleaſanily calls che Moon, ( * ) Sydus 
avidum, trabenſque ſecum hauſtu Maria, &c. And Ari- 
ſtoile's Word, to expreſs theſe Ebullitions, is « 74s 5 
which he ſeems ro explicate by wamwy apes ; ſaying, 
they do (4) Cupumend Lav de Th (Ce p. 

When the Copernican Syſteme was revivd, many of 
its Favourers endeavour'd to account for the Courle of 
the Tide from the Motion of the Earth ; as, Ga/:!;zus, 
Lord Verulam, Mr. Hobbes, and others: But not ſuc— 
ceeding herein; Des Chartes brought in the Moon's Preſ- 
ſure to its Aſſiſtance: (||) making the Earih' Rotation 
to ſtir up the ambient Air into Motion, and the Moon's 
Interpoſition, between the Inſide of her Orb and the 
Outſide of our Ocean, to compreſs it into a ind 
within our Hemiſphere ; which Wind, as he (miſta- | 
kingly) ſuppoſes, proceeding from the Rotation of the 
Earth to the Eaſt ward (the above-named Dr. Halley 
having demonſtrated the contrary ; ) mult carry with 


(H. Nat. I. 2. c. 97. (t) Aiſt. de . eq. () Prine. Phil, P 4.8 49. 
4 ic 


— 


Ld 


7 
* 


P NE FAC k. 


it that Portion of Air, which is incumbent on the 


Eaſt er moſt part of the Earth, forward to the moſt | 


Weſterly Points thereof ( far /wiftcy than a Bullet out of 
the Mouth of a Cannon) in twelve bours ſpace: and the 
Tumour of Water, which it affects, muſt likewiſe ac- 
company it through the ſame Space in the ſame Time. 
Which is inconſiſtent with all Obſervation ; and muſt 
render the Art of Navigation altogether impracticable. 

The Truth is, not only Des Chartes, but moſt other 
Authors who have handled this Subject of the Tide, have 
fall'n under the ſame grand Miſtakes : which are, 

x. That they imagine its proper and primogenial Ten- 
dence to be from Eaſt to Weſt. | 

2. That it makes High-water in all Places, where 
and when the Moon 1s on the Meridian. 

The quite contrary to both which, is found true by 
the beſt Obſervation ; as I have taken occaſion more 
amply to ſhew throughout my Second Treatiſe. 

Wherein the Reader (I hope to his Satisfaction) will 
find how I have endeavour'd to lay ſuch Cauſes of the 


Tide, as are no ways inconſiſtent with the Eee them- | 


ſelves, or thoſe Phenomena, of which Experience and 
Obſervation has aſlur'd us: How, after | have trac'd its 
Courſe throughout the Ocean in general, I confine my 
Enquiries to the Atlantic Stem; and ſoon after within 
the Compals of the European Seas; whence I withdraw 
em to the Britiſh Coaſts ; and after all (for clearer In- 
ſpection's ſake) deſcribe the Tides within our Engliſh 
Channels: and have had Recourſe, all the while, to 
Authors of the beſt Repute, and our approved Tide- 
Tables, for Matter of Fact. | 

This iI be ve the more willingly ſubmitted to Pub- 
lick View ; that Time and Opportunity might, at leiſure, 
adjuſt ien Circumſtances; and that, by the Aſſi- 
ſtance cf freſh Obſervation, and Induſtry of 4, the whole 
74eory might, at length, be improy'd into a common 


Stock of Uſeful Knowledge. 
CON. 
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Firſt TREATISE. 


CONCERNING 


The Origin of Springs, Generation 
of Rain, and the Production of 
Wind. | 


— 


CHAP. I. 
Of the Origin, and Courſe of SPRINGS: 


- 
— — — 


SE er. I. 


Of the Common Source of Springs, in general; 
and, How they are diverſify'd , by their different 
Deſcents thre the Veins of the Earth. 


5 O amen the Source, and Ori- 
gin of Springs in general, b 
2 conſidering * Conſtitution of 
the Matter whereof they con- 
l fiſt; and obſerving the common 
| Tract of their Motion; ſeeing 
they are all compos'd of Elementary Matter, 


(which is abundantly heavier than Air) the 
B mu 


. ns} 


Of the Orivin, and 


muſt {till tend downwards; and being alſo of 
a thin and fluid Conſticution, muſt needs in- 
ſinuate themſelves wich Eaſe, into the Veins 
and Cavities of the Earth, how crooked and 
perplex'd ſoever ; fo that to return upwards, 
or run Tranſverſly, muſt needs be contrary, or 
beſide their Natural Propenſion; and conſe- 
quently not to be admitted, but in Caſe of 
ſome Obſtacle or Impediment, which may 
Exteriouſly divert their Courſe, againſt their 
Interior Inclination. 
And for Diſtinction's ſake : t. They are di- 
vided into Day-Springs ; which, either lying 
near the Surface of the Earth, or finding free 
Paſſages thither, break forth into the open 
Air, on their own Accord ; while thoſe of 
the Deep are ſunk down ſo low, as to require 
Buckets and Chains to fetch 'em up again. 
Next, they are call'd Tip or Bottom-Springs ; 
inaſmuch as they appear either above the 
Rock, which ſevers the Soil from the Mine, 
or underneath it: Moreover, Top-Springs dit- 
fer from Day-Springs, in that they ſtagnate 
between the Superficies of the Earth and the 
Surface of the Rock, till they be open'd by 
the Miner; and Bartom- Springs, that can be 
let off by Soughs and Trenches, are diſtin- 
pared from thoſe of the Deep; which, to be 
rain'd by ſuch Means, is either altogethet 
impracticable, or abſolutely impoſſible. 
Next, it is farther obſervable, that all thoſe 
Sorts of Springs proceed originally from the 
fame Source; to wit, Rain and Dews, diftil!'d 
from the Clouds: And they are diverſify'd by 
their Transfuſion thro' the Veins of the Earl), 
whereon they are ſcatter'd, For, in 2 
1 00 they 
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they be imbibed by a looſe and porous Soil, 
they preſently break forth again into Day- 
Springs; or, if their Courſe be obſtructed by 
ſome ſlimy or ſoapy Matter, they are ſtill ex- 
erted againſt the Miner's Pick, in Top-Springs : 
or elſe, if let down by the Chinks of the 
Rock, they meet him again below it, in Bot- 
rom-Springs ; or finally, if they lie too far 
diſtant from any River, of a Lower Situation, 
to be Taken off practically ; or elſe Lower 
than the Sea, to make that impoſſible; they 
are properly Springs of the Deep, and no far- 
ther to be Accofinted for; the Floor they laſt 
fall upon, being Seamleſs, and ſcarce pene- 
trable ; and Whether Solid, or Hollow, Un- 
certain: The reſt will be made manifeſt, by 
reſpective Obſervations, in the following 
Sections. 


SECT. II. 
Of the Origin, and Growth of Day-Springs. 


* the Search after the Original Source of 
thoſe Rills, and Currencs of Water, which, 
iſſuing out of the Earth, are commonly call'd 
Daj-Springs, or Fountains ; the Firſt Conſide- 
ration that occurs, is; that their Natural 
Courle, as conſiſting in Motion merely Local, 
&cauſed by the Propenſion of their own Weight; 
{till drawing them Downward towards the 
Center of the Earth, their Courſe muſt al- 
ways be upon a conſtant Deſcent, from a 
Higher Situation to a Lower; and ſo muſt 
| B 2 proceed 
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proceed Originally from Rain, diſtilld from 
the Clouds: And if it happen, that at their 
Emergency out of the Earth, their Spring ri- 
ſeth Upwards; tis cauſed by the Curvity of 
their Paſſage, that (Syphon. like) pointeth that 
Way; while the Preponderation of the Water, 
contain'd in its other Arm, deſcending from a 
greater Height, forceth it to Riſe, contrary 
to its Natural Inclinacion. 

Hence it comes to paſs, that Springs ſeldom 
break forth in Plains, or Champion-Ground, 
for Want of an Aſcent to raiſe them, and a 
Deſcent to let 'em off again; but the Rain 
that chanceth to fall there, either ſtagnates 
into Poch, and Lakes; or if it be imbibed by 
the ſpungy Soil, it ſinks into Beds of Sand, or 
Gravel, to be convey'd by Subterraneous Paſ- 
ſages, to ſome lower Situation of Valleys and 
Rivers, that diſcharge it laſt into the Ocean; 
or if it be employ'd to furniſh Pits, or Ditches, 
dug deeper into the Earth, they never riſe 
Higher than their firſt Source; or the Super- 
ficies of thoſe Plains, that imbib'd the Rain 
which firſt produc'd em. | 

But, in Caſe thoſe Springs get the Advan- 
tage of a Higher Ground, to Rili themſelves 
down into a Lower, by deſcending thro” the 
pervious Sand, or Gravel, till they break forth 
at laſt into the open Air; they run themſelves 
off in a joint Proportion, to the Extent of 
Ground whereon the Rain fell, and the Ca- 
paciry of the Orifice that vents em; ſo that if 
the Former be but ſmall, and the Latter too 
large; ſuch weak and unconſtant Springs run 
themſelves out, almoſt as ſoon as the Showers 
are fall'n, that repleniſh'd *em. 

Or, 
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Or, if Springs of a ſtronger Stream, and x 
longer Continuance, chance to rife upon 
Plains ; the Eminence thar feeds 'em, cannot 
be ſmall, nor afar off, and ſeldom above a 
League ; and. the Quarry of Stone, which 
conveys em thro' its Chinks, muſt crop out 
of the Ground in the ſame Place; or the Bed 
of Clay, or Marl, that had ſuppreſs'd em ail 
along, muſt break off, or be dilcontinued, to 
let 'em off into the open Air; at a Rate pro- 
portionate to the Veins of the Earth, thro' 
which they are to paſs, and the Stock of Wa- 
ter that maintains them. 

Afterwards, if we climb thoſe Mountainous 
Heights, which moit abound with Springs, 
we ſhall find Cauſe enough for em; and a 
competent. Extent of Surface, to receive a 
proportionable Quantity of Rain, for their 
Supply; and Clifts of. Rocks every where 
wide open, to receive and convey it into the 
Caverns of the Earth, as Reſervatories to de- 
tain it; till the Chinks underneath, can let it 
off again at leiſure, for a conſtant Supply to 
water the Valleys below, perhaps for the 
whole Summer's Seaſon. 

And, at laſt to mount the Tops of choſe 
Hills, whence theſe Subterraneous Rivulets 
derive their Origin; they always occur to us 
upon a conſtant Deſcent, and are divided into 
Branches, Upwards ; ſtill becoming gradually 
{maller, till che utmoſt Extremities terminate 
after all, at the Surface of that Height, from 
whence they drew their firſt Source; and were 
Originally diſtil'd, by innumerable Drops of 
Rain, from the Heavens themſelves; as being 
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Of the Origin, and 
the firſt Source and Origin of all the Pay- 
Springs, without Exception. 


Hence it is remarkable, Fe, That Springs 
are never found upon the Ridges of any Hills, 
for Want of Ground of a Higher Situation, to 


diſtill Currents of Water to ſupply em; nor 


upon thoſe Plains that are exactly Level, for 
Want of a Lower Deſcent, to carry off the 
Rain that falls upon em: Next, That the 
Springs, which break forth neareſt the Tops 
of thoſe Hills, are ſooneſt ſupply'd witn Rain, 
and as quickly evacuated ; but upon a Lower 
Deſcent, they become flower in receiving, 
their Recruit, and longer in ſpending, it ; 
whereas Thoſe, that riſe at the Foot of the 
Hill, run perpetually ; and ſuffer only a De- 
creaſe in Summer, of what they Increaſed in 
Winter, which may perhaps arrive at length, 
to an Equality: juſt as Water, poured (like 
Rain from the, Sky with Intermiflions ) into a 
Tub bored full of Holes, and filled wich Sand, 
is ſooneſt evacuated by Thoſe, that are near- 
eſt the Top; which run off almoſt as ſoon, 
as the Infuſion ceaſeth; and the Lower they 
ſtand, the flower they are repleniſh'd, and 
hold out longeſt ; whereas Thoſe of the low- 
er Tier, flow perpetually ; and perhaps at laſt, 
without any Variation at all. 

For, ſo it happens in the ſtrongeſt Springs; 
which force their Riſe, out of the Bottoms of 
the Higheſt Hills ; efpecially when the Ori- 
fice of their Eruption, holds not a full Pro- 
portion, to the Source which maintains em; 
as doubtleſs it does not at Holy-Well, in Flint- 
hire, one of the moſt plentiful Springs in the 
| World 
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= World; which being ſurrounded, almoſt on 
an Sides, with very High Hills, one heap'd 
upon the Back of another, keeps up its Stream 
to the Higheſt Pitch, in the greateſt Drought 
in Summer : Whereas another Spring at Bard- 
ſea , below the Lancaſhire Fells, in Winter, 
drives almoſt an equal Stteam with it; yet de- 
cays conſiderably at the contrary Seaſon , for 
Wanr of a comperent Supply, to keep it up 
to an Equality. A convincing Argument, 
that the Sear, tho' adjacent to em Both, is 
neicher the Common Source of theſe Two 
Fountains, nor holds a ſtrict Communication 
with 'em; to keep the Former, exactly to its 
greateſt Height; and yer let the Latter fall 
with ſo conſiderable an Abatement, that near 
2 third Part of its Stream is loſt. 

And, to compare thofe Springs wich thoſe 
Rivers, that take their firſt Riſe from the Tops 
of the fame Mountains; as they are fed by 
the ſame Showers of Rain, ſo their Grow: 
and Increaſe continue mich alike ; bur the 
Manner of their Courſe, and its Effects, be- 
come as different: For whereas Rivers receive 
their Recruits in open Chanels, expos'd to the 
Air; Springs, on the contrary, have Theirs 
firſt imbibed by the Earth, to be convey'd 
away thro' cloſe Conduits, under Ground: 
Thoſe ſtill float upon the Surface of their 
Paths, and can only vary their Courſe, To 
and Fro; but Theſe, that ſink into the Deep, 
are diverted every way, into an endleſs Maze 
of Perplexity : Thoſe fall with Precipitation, 
down the Valleys into the Plains, which they 
Overflow; while Theſe derive their Rills out 
f all Sorts of Metals, and Minerals, through 
B 4 which 
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which they are to paſs into their Reſervatories, 
for che Summer's Seaſon ; "Thoſe, flowing all 
the while with open Banks and a free Paſlage, 
diſcharge their Floods upon every Shower ; 
while Theſe, be the Feeder never ſo great, 
their Paſſage is ſo perplex'd , and ſtreightned 
on all Sides, as to paſs em off ſo regularly, 
that ſometimes they admit of no ſenſible Va- 
riation. 


Thus much may ſuffice, for a full Dif play of 
the Cauſe of thoſe Currents, that are call'd Day- 
Springs, and break forth of the Earth into the 
open Air ; which, being Liquid, and following 
theCourle of Nature, muſt eaſily inſinuate them- 
ſelves into the Crevices, and Caverns of the 
Earth; and withal, being of a heavier Con- 
ſtitution than Air, muſt every where expel it : 
and fo, according to Reaſon, muſt Originally 

roceed from Showers of Rain falling upon 2 
Higher Ground, which imbibes em; and are 
actually found by Experience, upon a conſtant 
Deſcent till their Eruption. Let us ſee what 
is to be ſaid of the Springs of other Sorts, 
which lye conceal'd in the Bowels of the 
Earth, till the Miner takes the Pains to diſco- 
ver em. | 


SECT. 


— e 0 «, ys > 8 
- - DES : Fs 44 » . 
8 2% LS. 0 "# 2 * 1 N Y 
8283 8 of l + Yo td > Wh X Pa — 
» l * , A A 
- Y 
Ci 
2 % 
i _ - = 


44 4a 4&4 wc 


1 A 0 


- ” 4 nd 
3 a 4 FR K. 
N * be 


of 1 7 


1. 


Courſe of SPRINGS: 


S e. II. 


; oncerning the firſt E Produclſ ſon of Top- 
; "8 


HUS far Reaſon end Experience being 
5 agreed about che Origin and Growth of 
D--Springs, Which ariſe out of the Earth in- 
che open Air, on their own Accord; and 
iiefly ſerve for the Earth's Refreſhment, 
nidſt the Summer's Heats ; and the ſupplying 
Rivers with Water, in Droughty Seaſons ; 
Wc mit deſcend to Thoſe, which are diſco- 
Wcr'd under Ground by the Miner's Induſtry 
ad belong after a ſpecial Manner, to his In- 
eaion. 


= Now as to thoſe Rills, which are commonly 
aud 7op-Springs, tho' they jointly partake of 
Wc ſame Origin with thoſe of the Day, and 
ee immediately ſupply'd by Showers of Rain; 
Wet they never overflow an their own Accord, 
ither for Want of Fall into ſome Lower Situ- 
ion; or elſe becauſe they are not furnifh'd 
ith a competent Force of Water to make an 
ruption: but ſtill remain ſhut up in Beds of. 
Sand or Gravel, lying between the Soil which 
overs em, and the Rock which ſuſtains 'em ; 
Ind at a competeut Diſtance from the Surface 
the Earth, to ſend up plentifully Steams 
Ind Vapours, to cheriſh and retreſh the 
Roots and Stems of Vegetables of all Sorts. _ 
Concerning the Production of Springs of 
is Sort, inalmuch as they depend on the 

Miner's 


10 


into ſo Minute Parts, by the Smallneſs of is 


ſer it at Liberty: And having once got Ven! 


Of the Origin, and 


Miner's Pick and Spade to diſcover, and {::M 
em on foot; about the Beginning of Septen. 
ber, after a Summer's Drought , when he fir} 
breaks Ground, he finds the Soil dry for 
Spading deep; and fo it continues, till che fi 
ſteeping Shower ſinks into it, perhaps an Inch 
before the Next falls; which, finding the Earth WM 
ſome what dampiſh, pierceth it conſiderab y 
deeper; and the Third, after it is much be- 
ter diſposd , receive it, penetrates deepe 
{till ; and fo does the Fourth, Fifth, &. pt 
greflively ; making the Way eaſier , for tho 
which follow; that ſhowry Moiſture, th: 
lower it ſinks, growing denſer ; yet tis fo im 
bibed and incorporated with the Soil, tha 
they grow into ſo clammy a Sort of Mull 
that neither the One can properly be called 
Earth, nor the Other, Water; as long as tha 
Month lafteth. * 

In October, that Moiſture being condens'!, 
ſinks by Degrees thro' this clammy Matter 
into the looſer Sand, or Gravel, whoſe Pore 
are opener to receive it, and ſtony Particle 
cannot be pierc'd ; whence it becomes a 1M 
parate Subſtance; and is actually ftrain'd ou: 
of the Mud, by Percolation, into Water of 2 
Fluid Conſtitution ; yet flill remains divided 


Receptacles, that it continues fix'd ( as the . 
Liquor does in a Honey- comb, ) till it be 
ſqueez'd our by the Miner's Stroaks, which 


fuch crizzling Rills creep thither-wards from 
all Sides, eſpecially from the Riſing Ground; 
whence their Fall is greateſt, and their Stock 
is mott increaſed; and ſuch Springs as thelt 
ary 
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= cried up in a few Days; but being reple- 
pte. dd by every Shower of Rain, ſerve to ſup- 
> fir? WW Ponds and Lakes of à greater Capacity. 
tor hut, ſinking deeper into Beds of Sand and 
& 1: W146] intermix'd, and opening vacant Spa- 


Inch of a larger S1ze, to hold more Water; the 
Ear Springs iſſue out of em in greater Plen- 
raby and increaſe, upon their Confluence with 
berge another, at every turn, into brisk Currents; 
cepc ll at laſt, inſinuating themſelves into the 

C sand Crevices of the Baſtard-Rock un- 
no: 


neach, they find Caverns and Reſervatories 
1 longer Seaſon ; but {till with Intermiſſi- 
in Summer and Winter, if they continue 
r for any conſiderable Space of Time, and 
netimes without em: They begin to rife in 
fober, and hold out till a long Froft dries em 
and the friſt Thaw ſets em on running 
ain, and they laſt (with ſome Intermiſſions) 
rhaps till June; and fo continue the Year 
und, to ſupply Pumps and Drau-Aells, 
ich are their Reſervatories; until Droughts 
traordinary quite exhauſt em. 
But if the Soil, impregnated with Rain-Wa- 
„ lye upon Clay, or Marl, or any other 
pervious Matter; and again, theſe chance 
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nd, or Gravel, for any conſiderable Space 
Ground; the Water, which deſcending 
im the Crop-ſide is lodgd therein, 
gnates, till che Miner's Spade, or Augur, 
ileth it; and then it becomes a Spring of a 
ronger Current, and of a longer Continu- 
ce, and is moſtly perpetual ;* and if the 
, or Pipe, whereby it is rais'd, proves 
anch, it aſcends by 3 rn 
men 


5 commonly happens) to reſt upon Beds of 
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high as it had deſcended before; and keeps :iM 
near the ſame Stream, both in Summer a2 
Winter, tho' never to an Equality. F 

And in Caſe the ſaid Springs receive part 
their Recruits from ſome adjacent Lake, of 
River; tis always, as à late French Aut ho 
well obſerves, from a Higher Situation : {i 
that ſtill they are duly repleniſh'd with Rain 
eicher at the firſt or ſecond hand; foraſmuc'l 
as Lakes and Rivers continually evacu2i 
themſelves, either by Flux of Stream, off 
Emiſſion of Vapours; and muſt be rep! 
niſh'd, either immediately by Rain from Heal 
ven, or by Springs out of the Earth; as ih 
manifeſt : And the ſame Author farther rf 
marks, that they re-aſcend to the Height of 
their Fountains ; as he ſays they do in Paris 
near the Sein; where they Riſe and Fall wich 
that River; and as they do near Warrington in 
Lancaſhire, within a Mile or Two's Diflancel 
from the River Marſey , where a Bed of Mac 
hes upon Sand; and no doubt but the like i 
done in all other Places, on the ſame Occa. 
ſion. 

Thus all Top-Springs, conſiſt of a Stock o 
Rain- Water, laid up moſtly in Beds of Sand, 
or Gravel, between the Day and the Deep; 
commodious Depoſitory to receive it readily, 
upon every Recruit from Heaven; and t: 
part with it as freely, when the Bottom-Spring 


require it: but they are only Springs of th 5 
Miner's making; or otherwiſe, they hold fat... 
what they can get; having room ſufficient for 4 
a Reſervatory, of the Vernal and Autumnali 1 
Rains, to ſupply the future Expence of (1. . 


Summer's and Winter's Seaſons, Let us fry, 
; and 
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lee how their Correlative Bottom-Springs 
draw em off upon Occaſion. 


he | SEC. IV. 

inge, Bottom - Springs proceed ; and how they are 
= 3 propagated in the Veins of the Earth. 

"I O deſcend from thoſe Rills, which ſtag- 
=» nate in Sand or .Gravel, between the 
„and che Rock, till the Miner's Pick or 
44 breaks open their Incloſure, to the 
- p-{-7-Springs, which are immediately deri- 


d from them; it is to be Obſerv'd, That the 
Wil Sand and Water lodg'd together, reſt up- 
2 Plane compos'd of ſundry Sorts of Me- 
Ils; as Baſt, Iron-ſtone, White-Earth, &c. 
opping out to ſupport em; which moſt! 

e of ſo compact a Subſtance, or lye ſo cloſe 
edded together, as ſcarce to let down any 
ater betwixt 'em ; yet Others, of a more 
'rous Sort, are interpos'd at certain Diſtan- 
s; or Elſe are ſo disjoin'd from their Fellows, 
to tranſmit a Quantity ſufficient to furniſh 
prings of ſundry Sizes; according to the dif- 


ly rent Conſtitutions of the ſaid Metals, or the 
my 2pacities of the Clifts, which contain em. 
= Again, the ſaid Metals being nor of Lum- 


iſh and Globular Figures, to ſcatter their 
ater every way alike, as Light paſſethi thro' 
Diaphanous Bodies; nor of a Cubical cut, to 
tract its Streams ſeveral ways at once; 
or do they lye heap'd confuſedly to- 
gether, 
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gether , to leave their Common Cour 
undetermin'd; but are. flatted into Plan 
with a ſloaping Declivity, to let their il 
cloſed Springs deſcend leiſurely, and car 
'em off to a new Ground: And ſometin 
the whole Mine lies ſo true, and the Series i 
its Beds are framed after ſo equal and regular 
Manner, that the Miner, being inform'd wil 
Dip it hath , and which way ir lies, may cal 
ly compute at what Depth his Springing Vl 
will be open'd, at any Diſtance within I 
Compaſs ; perhaps to a Foot at a Furlong, i 
to a Yard at a Mile. : 
Hence it is, that at what Depth, or Diſtan 
foever within his Compaſs, he opens bl 
Spring with Pick, or Augar; the Oritfi 
which he makes, preſently draws all ttioſe chi 
Iye above it, and are fed by the ſame Veit 
Thither; inſomuch that Fountains, which ai 

fed by it, are often drain'd at a Mile's D 
ſtance ; while Others are ſpared , which ri 

but a few Yards off, becauſe they derive che 
Streams from other Sources. 

And when his Pit is to be ſank in à Boy 
where Top-Springs moſt abound ; to keep i 
dry, his firſt Endeavour is to ſtop (if poflibl: 
the Mouth of the Vein, which s if 
Mine; or to take it off wich an open Trench 
if it be practicable, above Ground ; or elſet 
divert its Stream by a cloſe one, underneath 
(bis Pit being already ramm'd about with tem 
er'd Clay) before its Irruption; and by thi 
cans, the Pains and Expence of tugging \ 
Water out of the Deep with Horſes and En 
pines, is ſaved; while it runs it ſelf off to th 
Day, upon its own Level. | : 
1 An 
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bur And as for the final Retreat of theſe Bottom- 
ein rings, under the Bowels of the Earth; if it 
r iance that thoſe of the Deepeſt Sort can find 
cad vent into a Lower Situation, or want a 
im gage to convey em thither, they preſently 
cs gnate; and upon every freſh Supply of Rain 
lat om above, their Courſe recoils by Libration 
WII ward, towards their firſt Source: And in 
ac che Veins of Metal, which contains 'em, 
ore ſtench and ſtrong enough to ſuſtain 
eir Weight, they fill, by degrees, all the 
avities, whereby they deſcended, up to the 
Jop with Dead Water; and the ſupervening 
owers of Rain no longer penetrate their 

dcifices (being brim-full already), but diffuſe 


ric erm ſelves in the ſaid Sand, or Gravel, as be- 
If ws deſcribed. ; 

vei But, in Regard the ſaid Cavities always lie 
h a a (loaping dechning Poſture, between Two 
- Dd: of Stone, or {ome other Metal, the One 
i nder the Other; and the Higher often be- 
che omes the Roof , and the Lower the Floor of 


e Mine, which is ſought for: Hence, if the 


BOI liner chanceth to pare the Rock over-head 
ep so thin, or to ſink his Sump- hole deeper than 
ble rdinary; the aforeſaid Dead- Water breaks out 
s f its Encloſure, and ruſheth in upon him 
ene ich ſo great Violence, as to endanger his 
lle (ſcape; and drowns his Work in a Deluge, 


put ſeldom beyond Recovery ; unleſs that 
pace of Ground, which feeds thoſe Veins, 


th nd fills their Cavities with their Diſtillations, 
c Hlproves too great for his Pumps and Buckers to 
E vaſter; for otherwiſe, their Stock of Water 


eng once drawn out, his Work is laid dry, 
and he eaſily keeps it ſo; having only its 
Feeder 
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Feeder to draw off as it comes, which cannl 
hurt him. | 

For an Inſtance of the former Sort; Mi 
Scarsbrick in Lancaſhire, the Miner, in bi? 
Search after Coal, or ſome other Mineral 
when he had bored Twelve or Fourteen F:l8 
thom deep, thro' a cloſe and compact Sort of 
Metal, and dry all the while; chancing tl 
meet with a more Porous and Open Vein 
Earth underneath, a violent Stream of Wat: 
follow'd his Augar to the Top of the Ground 
and roſe up a Tube at leaſt Ten Foot high 
by the Force of its Aſcent, to ſhew the Emil 
nence of its Origin; and has maintain'd thi 
Stream, without any ſenſible Diminution 
ever ſince ; in Proportion to the great Com 
paſs of Land whereon the Rain fell, which 
ſupply'd it: Whereas another Spring of th 
Latter Sort was rais'd in Ellel near Lancaſter, oi 
the like Occaſion ; which burſt out at fir 
with the like Force, but ſoon ran it ſelf into 
2 feeble Rill, and at laſt ceas'd ; plainly ſhew- 


Ground, than where it iſſued out, as well 2 
the former; but wanted an equal Extent off 
Land to feed it; or a Metal of as cloſe and 
ſtanch a Texture, to preſerve it. 
Hence it is manifeſt, that tho' the Plan 
aforeſaid conſiſts of Metals, how compact ani 
cloſe join d together ſoever ; yet lying in di 
ſtinct Beds, each beſide its Fellow; and all is 
che fame ſloaping Poſture, with their Upper 
Edges cropping out to Sand or Gravel, im- 
pregnated with Rain-Water; they muſt need 
tranſmit a. competent Portion of it into Be. 
tom. Springs, which conſtantly deſcend * 
the 


Courſe of SPRINGS. 


ie Riſing Side of the Mine, as deriving their 

ource from the Top-Springs ; and penetrate 
ie Decp by thoſe Degrees, and after the ſame 
lanner, as I have already deſeribed; (ac- 
ording co the daily Experience and long Ob- 
2zrvation made by a Perſon of Ingenuity and 
redir,) without the Additional Supply of 
[ir condens'd into Water, or of Water rarifed into 


_ Qua in the Caverns of the Earth; much 
we eſs of Rills, convey'd through its Cavities 


Wt of the Sea into Bottom-Springs; that are 
end Higher mounted than it, ſometimes an 
andred Fathoms. | 


SECT V. 


ancerning Springs of the Deep ; Mbence they Pro- 
ceed, and How they are diitinguiſl'd from the 


leu. Re#t. 
ghet 
0 O deſcend, at laſt, to the Springs of the 


Deep, and conſider em preciſely, as 
ontradiſtinct from Thoſe of the Day ; it ſuffi- 
eth that they never appear to the Light of 
he Sun, on their own Accord; but as ſuch, 
hey are co-incident with Top-Springs, which 
e conceal'd, till the Miner diſcloſeth em by 
orce: And, inaſmuch as They penetrate the 
epth of all Mines and Quarries ; Bottom 
prings dive as deep into the Bowels of the 
arth as They; and ſo can differ from em 
only in Name, but not in Nature; yet Theſe 
nay be taken apart, 3 are abſolutely 

| un- 
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undrainable by Soughs or Trenches, to 1 
Lower Situation; and, conſequently, muit Wi 
lie as low as the Surface of the Ocean it ſelf, 
to find no other Reception. : 
Now, whether their Affinity to the S:2 
may cauſe a Participation with it; or their 
Submiſſion to its Surface create a Dependenc: Ml 
of ſuch Springs on its Influence upon 'em: I: 
cannot be Deny'd that Sal- Water may ſink 
into the Chinks of Rocks, and inſinuate it ſelf 
into their Crevices, as well as Freſh Rivers ; 
bur never to Exceſs, as is found by Experi- 8 
ence ; when the Miner drives his Coal- Works, 
under Tine near Newca#tle, for whole Miles 
together ; and does the like under the Sea it 
ſelf, on the Skirts of Wales, without any Re- 
markable Inconvenience on that Account; 
but rather, on the contrary, finds the Roof of 
his Trenches {tancher, and the Chinks of the 
Rock ſtopp'd cloſer with Mud and other ſlimy 
Matter, than where they lie open to Sand and 
Gravel, in other Places. 
_ *Tis confeſs'd, that Draw-Wells in Sea-Port 
Towns, and C:iferms dug below the Flocd- 
Marks on the Sea-Shore, ſometimes contrad 
a Brackiſhneſs, either from an Intermixture 
of Sait-Water, or from the Rock that conveys 
it: But if the Springs lie above thoſe Marks, 
or at more than half a League's Diſtance off, 
(as thoſe at the Viches do,) they are impreg · 
nated by Salt-Rocks, that are ſteep'd in Rain 
from Heaven, which is converted into that << 
Briny Liquor; or elſe they never riſe Higher 
than the Brink of the Sea; though they bel 
never ſo near it, or fpring from Caverns never 
ſo much below it; as appears by the aforeſaid 
Spring 
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2 pring at Scarsbrick, that drains its Stream 
t rom ſomie Fathoms below the Sea; and That 
f Mt Bardſea, which diſchargeth itſelf immedi- 
ly into It, at the Rate of an Hundred Tuns 
Wn Hour; yet Neither of em, in the leaſt, 
ontrats any Seaiſh Qualification; or reſents 
c: Ws EU, and Floods one Jot, tho' they Border 
I: 8 pon it. 
nk WY Whereas, on the contrary, Springs of all 
ei Ports expreſs their ſtrict Dependence on the 
rs Supply of Rain; by never failing to Rite or 
ri. Wil, conſequently to every Wet or dry Sea- 
Es, on of the Year ; eſpecially of Summer and 
les inter: Thoſe that lie deeper, growing ſuc- 
: i; eſlively flower in receiving their Recruits, 
\ co. nd holding out longer in ſpending them: 


nt ome begin to Riſe in September; Others ſtic 


£1 
lr 


"ind 


" of Wot until Ofober be over; and attain not to 
the heir full Height till February: Or, if they be- 
my in heir Increaſe later, they continue Riſing 


audi Aarcb or April; and Thoſe of the laſt Sort 


Womerimes, reach not their urmoſt pitch (as 


Port 7D in Flintſhire) till Midſummer; Top- 


d- vcings being ſometime Temporary, and ſuf- 
rad ing Intermiſſions; but Bottom- Springs Per- 
ture νν: And the Deepeſt the molt conſtant 
veya Equal. 

EN 

off, Thus I have travers'd the whole Courſe of 
reg · ¶ prings, from the Top to the Bottom; and found 
ain beir ſubterraneous Rills at all Heights, ſtill de- 
that cending by an undiſcontinued Tract, well 
ghet non and cloſely follow'd by every Collier; 
y beß irbout making any falſe Step, according to 
ever is beſt Obſervation : Nor have I laid any o- 
elaid her Principles to ground my Diſcourſe, than 
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of all Sorts and Sizes. 


Sz K T. V. 


Objections againft the Precedent Account of 11M 


Origin of Springs, lv d. 


O manifeſtly (as I have ſhewn, ) do al ; | 
Kinds of Springs, found in the World, 


proceed from the Diffuſion of Rain upon the 
Surface of the Earth; (as being diverſified in. 
to ſeveral Sorts, by as different a Receprica 
into its Bowels, and as various an Effuſion 
out again into the Open Air;) thar every 
rude Collier plainly fees, and fully underſtand 
How it is Effected: Yet Thoſe, who wou! 
have their Thoughts appear better cultivatel 
by Reflection and Study, ſeem to be of a con. 
trary Perſuaſion : Some raiſing Objetions 1 


gainſt Senſe and Experience; and others ad 


vancing different Opinions, with as little regal 
either to the One, or the Other. 


Fir#t, Whereas it is commonly Reported 
that Rain never ſinks deeper than Ten Foo 
into the Earth; and yet plentiful Spring 

ſometime 


what he {till ſuppoſeth, throughout his Work Ml 
to be Ser Evident and Undeniable : viz. Tha 
Water (which is the Matter whereof all Spring 
conſiſt ) is Heavy by Nature, to preſs their 
Tendence conſtantly Downwards ; and with. WW: 


= # | 
"1; > 
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al of a Liquid and Fluid Conſtitution, to ir- 
ſinuate them into ſubterraneous Paſlages of 4A 


Courſe of SPRINGS. 


metimes occur in the Bottoms of the deepeſt 
lines; 'tis a vulgar Error, As to the Former 
Fart of this Aſſertion, and flatly contradicts 
Wc Miner's Experience; who daily Obſerves, 
hat all che Springs of the Deep conſtantly de- 
end from the Riſing Side of thoſe Mines, 
Which they affect; and derive their Source 
rom the Daz, as being Originally fed by 
WE owecrs from Heaven; which, falling upon 
S ſpongy Soil, preſently ſink into Beds of 
and or Gravel; and thence deſcend into the 
lifts of the Quarries underneath ; and are 
ansfuſed into the Mines below, to a Depth 
f 111: definite. 

W Secondly, To affirm that the ſtrongeſt Springs 
iſe out of the Tops of the Higheſt Hills, is as 
old and unprov'd a Paradox as the Former ; 


o all r, that they riſe ſo near the Tops of thoſe Hills, 


4 


- 1+ 120t to afford a competent Space of Ground 
dino gather Rain enough for their Supply, muſt 
rich cds oppole the Nature of Water; which ne- 
uon er ſriſeth Higher than it is forced; as well as 
even contradicts Reaſon, which tells us plainly, 
tan hat Springs, which are the Efe&, cannot ex- 


eed the Height of the Place where the Rain 
alls, that cauſetb 'em. | 

And, to-pretend the Origin of Nile for an 
Inſtance of ſo ſtrong a Spring, and ſo High 
nounted, is as diſagreeable to the Account of 
pur Modern Geographers ; who derive it from 
he Lake Zembre, which exceeds three Hun- 
Wired Leagues in Compals, and is the great 
re 412 of che Upper Ethiopia: Or, in caſe any 
rol f thoſe Rivulets, which fall into that Lake, 
cine Mou d flow from any ſuch Spring; Why it 
rin ſhou'd rather be the Head of Ni/e than of Zair, 
| ; C 3 the 
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the third River in Africk, which alſo proceed: 


from the fame Lake, is hard to conjecture 
Unleſs to advance This as one Paradox, 2- | 
mongſt the Reſt which have been feign'd of WM. 
the Origin of that River; ſince no ſuch WW 
Springs are to be found in our Quarter of the Wil 
World ; where Rivers, Lakes and Seas mo? 4 - 
abound, to furniſh em: To produce, I fry, . 


and inſiſt upon ſuch Miracles in Nature, anl 
My fleries to Reaſon afar off, contrary to the 
Experience of all Europe, muſt needs leſſen the 
Credit of the Reporter. 1 
Thirdly, It is Urg'd, that the Tops of thoſe 
Hills, where ſuch Springs are found, are often 
Ridg'd with Rocks, which hang over the Sea, 
and are /-parated Each from other; beſides, 
they are ſaid to be Bare and Impenetrable by 
Rain. To which may be Reply'd, that if tho 
Rocks be ſo pervious, as to let out Springs c 
ſpend themſelves ; they muſt needs be as pe- 
netrable by Rain, to ſupply em: Again, il 
they be Bare, their Clifts are more expos'd to 
the Rain, and ſtand wider Open to receive it: 
Moreover, their Conduits being made of Stone, 
they will ſerve to convey their Rills into thei 
Sea, with leſs Loſs of Water: Finally, Those 
Rocks being ſeparated from their Fellows, 
their Springs muſt alſo be divided into ſmaller 
Rills, in the ſame Proportion, | 
And, for an Inſtance of a Spring of thi 
Nature, we have one nearer Home, in Lou 
Furneſs in Lancaſbire, which diſchargeth above 
a Hundred Tuns of Water Hourly, out of 2 
bare and barren Rock, cloſe to the Sea; ye 
wants not, on the other ſide, a ſufficient Sup. 
ply of the Rain, that fa!ls upon the adjoining 
| : a Lime 
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8 .ime-Stone Hills, for à large Compaſs there- 
bouts ; whoſe Clifts gape wide Open into the 
Air, to receive and ſwallow All down, as 
Pon as it falls; without putting off che leaſt 
nin any other Way. 

Fourthly, It is Aſſerted, that in ſeveral Places 
of Africk and America (where is ſeldom Rains, 
are ſuch plentiful Springs, that they preſently 
{well into vaſt Rivers: Whereas there are but 
Three ſuch Rivers in all Africk ; and Two only 
in that Part of America that wants Rain ; and 
=o Two of em but drains as great an Ex- 
tent of Ground as the one half of Europe ; fo 
that they ſwell not preſently to ſo vaſt a Bulk 
as perhaps our Danube does, which receives 
into its Stream Sixty Navigable Rivers, yet is 
not half ſo far Extended: Beſides, there are 
= vt Trats of Land, in both thoſe Quarters 
of che World, that lie waſte and deſolate for 
ant of Springs to refreſh *em ; which plainly 
;hews there are no ſuch Store of em, as the 
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17 Objettor ſuppoſeth. 5 
d 90 Tis true, the Nile, Zair, and Niger, are Ri- 
Sui vers of the firſt Magnitude, and drain the 
or greateſt Part of Africk, and yet are ſeldom 
. 5 repleniſh'd by Rain; but the Two Fotmer 
hob are once a Year ſo plentifully furnifh'd, that 
"2 cbcir ider"Sopply holds out th ſpending ic 
alle belt, from Our Midſummer till the May follow- 
„ing, that it be wholly let off from the Zembre: 
thi And the Laſt draws its Origin from the Monn- 
Low tainous Part of Ethiopia; where there are all 
001: forts of Weather to maintain it, as well as up- 
of on the Andes in America, for three Hundred 
ei Leagues together; or elſe all Peru wou'd 
dub fare the worſe for't: And as for thoſe Places 
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where it ſeldom Rains, Springs muſt be as rar:, Wk, 
or elſe the Dews as great to ſupply em; the 


Nights being conſtantly near 7welve Hours 

long, to ler em fall, before they can riſe ſo 
High into the Air as to become Rain; yet n 
they are no leſs in Quantity, tho not of the. 


ſame Species. 


When it is farther Surms'd, that fo ſmall? 


Supply of Water as the Rain affords, wov 1 . 
ſcarce ſuffice to furniſh Springs, for fo conti- 


nual and laſting an Expence. *Tis Reply 4, 


that upon a juſt Computation, the Rivers 


ſwoll'n by the ſaid Supply into Floods, ſome- 
times vent more Water in Thirty Hours Space, 
than all the Springs, within that Compals, 
fpend in a whole Year, | 

Again, The Showers that fall within the 
Space of one Year, wou'd, by a juſt Compu- 


tation, ſuffice to ſtagnate all that Compaſs «i 


Ground, whereon they fall, Nineteen Inche: 
deep; which ſufficeth to furniſh 2 Supply for 
all thoſe Rivers which riſe within that Com- 
paſs, during that Space of Time; with an 
Overplus, much more than to keep on foot 
the {aid ſubterraneous Evacuations; did not 
the Veppurs, rais d by the Sun, take off the 
Remainder. 

Laſtly, As to the Fountain, that in the Be- 


ginning of the World water'd Paradiſe; and 


the River that went out of it, which was di- 
vided into Four great Rivers, before our Lord 
had Rain'd upon the Earth: It is Reply'd, and 
may well be ſuppoſed, that God created All 
things (as well as Adam himſelf ) in that per- 
fect State wherein they were to continue, ac- 
gording to the Ordinary Courſe of Nacpre ; 

| and, 
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nd, by Conſequence the ſaid Fountain, and 
Rivers, were fully repleniſh'd with Water, 
ſoon as they were Created; and were ſo to 
Wontinue, till they cou'd receive a ſeaſonable 
Wipply of Rain; as well as Now they do, 
Jon one Shower of Rain till another fall; 
=. alſo till a Second, and a Third pro- 
refively; not to Multiply Miracles, without 
eccſlity. 
And, not to omit thoſe Objected imaginary 
„ RB crrancous Rivers, which might poſſibly 
ooo from a Defluxion of ſubterraneous Rills; 
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& > hither they can continually run, and How 

C, ey can ſend up Springs to the Tops of Moun- 

„ ins, ate alike Unconceivable : And, if Di- 
ie Providence has contriv'd ſuch a Paſſage, 

12 let off the Superfluity of the Caſpian-Sea in- 

u- WS thc Euxine ; as well as the Guadiana, which 

m lech ſeveral Leagues under Ground, to pre- 

er nt conſiderahle Part of Spain from ſtagna- 

ie Tis plain, that they were not Ordain'd 

1- Wc the raising Springs to ſuck prodigious 

in Wcizhts, as are imagind ; but for Other 

oc Nees. BS Pe 

ot 

ne ___ Ar 32 — ——— 
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1d 

lii-⸗ The contrary Opinions Confuted. 

rd 

1d I, in caſe any Aaditional Supply of 

Kain, beyond what is Uſual, were ſtill 

* auired to keep on foot the ordinary Courſe 

c- 8 


Springs; Let us ſee by what Means that 
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| Deficiency can be made up, by Thoſe wil 


advance that Perſuaſion. 4 
| The Firit which is Aſſign'd, and chiefly 3 
| ſiſted on, is the Ocean it ſelf; but with va 
þ little Hopes of Satisfaction; ſince the Se: |. 
| lower than the Rivers that deſcend into 


And again, Theſe are lower than any Part «if 
the Land which they drain, as being al-21 
upon a conſtant Deſcent : Whence it follow: 
that no Spring can arrive from the Sea to 11 
Part of the Surface of the Earth, (whence chef 
All ſpring,) without riſing Upwards; contra 
to the Bent of its own Inclination. J 

And when, to weaken this Conſideration, nl 
ſurmiſed, that the Ocean's Surface is Prot 
rant, (ſwelling Higher in the Middle, th 
the Tops of the higheſt Mountains: "Tis 14 
plyd, chat plain Experience finds the Sur 
of Water always, and every where, L. 
and it is as much againſt Reaſon, that a 7 
and Ponderous Body ſhou'd ſtand in any oth 


4 t Poſture. , 8 
| Again, To Abett this Miſtake, they obſer 
4 that Ships entring into the Port make mol 
| hafte, than they do out again; and it is 
0 Wonder: For, coming In, they are alw 
| upon a full Speed; but going Out, they il 
tain to that Celerity by infinite Degrees, wh 
muſt take up Time, and Retard em till ch: 
be Acquired. 3 
And whereas tis Urg'd, that Hills are d 

cover d afar off at Sea, which appear d 
nearer hand: Tis Reply'd, that the hind 

moſt Hills, which are. laſt diſcover'd; are 
ally the Higheſt ; and fo from a true Proſpe 
h | 2pm 


= Cuſeoef SPRINGS. 
pear afar off in their proper Place, and 
=D cop the Reſt ; tho' the Surface of the Sea 

„got at all Advanced. 

Io correct this Miſtake, They alledge, that 
water ſo much preponderates the Freſh, that 
e Depth of the Ocean, on that Account, 
=: ie Freſh-Water Springs above the Pique 
eri: But of what Metal thoſe Tubes 
„ea be made, that cou'd ſuffice to ſupport 
olumus of Water to fo vaſt a Height; eſpe- 
Wi'ly ac ſo many Leagues Diſtance from the 
ru ore, where the Ocean is fo deep; and with- 
WS prove ſo ſtanch, as to convey it as many 
on, esgues at Land, and to the like Height , 
rot bout [pending their Streams in the inter- 
u ent Plains, and Valleys underneath ; No 

Ds 1 can tell. : : : 
m—__ ed, altho' Salt- Water be heavier than 
reſh ; yet in caſe thoſe ſubterraneous Paſſa- 


a of too large an Aperture, to take off the 
riny Conſtitution of the Water by Percolation, 


or will till retain its former Weight; and fo 
can never ſurmount the Surface of the Sea, 
om whence it came : Again, if thoſe Paſſa- 
es prove ſo ſtreigbt, as to ſeparate the Salter 


bſern 5 
e mo 
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aua ticles from the Freſh-Ones ; the protruſire 
heyiorce of the Sea's Preponderation being Vo- 
hic, the farther it goes the more it muſt Abate, 
inn ted fo fall ſhort of its firſt Origin; while the 


otion of the Water's Gravitation, ſo con- 
ey'd, being Natural, muſt ſtill recover its 
roper Tendence Downwards, till at laſt it 


Ir : 
hinde come Perpendicular. 

; Ars 5 a 7 
Profp: And it is vain to have recourſe to Filtration, 


d advance thoſe Springs above their Origin; 
| Whether 
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whether they be pretendedly deriv'd from de 
Ocean; or rais'd by ſubterraneous Lakes or i; 
vert, generated in the Bowels of the Earth; 
As if it were eaſier to climb a Hill, than 0 
walk upon a Plain ; or more feaſible to force 
Water up a Filter againft its own Inclination;| 
than to drive it forward upon a Level, witli 
out any ſuch Impediment. 1 
For as to the Filter, thro' which the Stream 
is to paſs to the Height deſign'd; fince it hai 


* 
t 


no Attractive Vertue to raiſe it; and may be 
X 


2 


made of any Porous and Pervious Matter; and 
is not Actuated with any kind of Motion tha 
is Local, to force it Upwards againſt its ini 
clination ; whether it conſiſts of a Texture ol 
Filaments, finely twiſted into a Thread of F 
nen; or be compos'd of Globular Particle 
maſs'd as cloſe together as common Earth is 
It can only aſſiſt to ſupport that Stream 
while {ome Exterior Agent takes the Pai: 
to raiſe It. 

And, foraſmuch as neicher the Water can 
raiſe it ſelf, nor the Filter ſufficeth to perform 
that Office; the Preſſure of the 22 5 
muſt enliven the Work, by its Incum bene 
upon the Fountain's Superficies, and drive th 
Stream up into the Cotton; and after Tha: 
ſuſtain the impending Column; and, by a 
ever-repeated Impulſe, ſtill keep it in Mol 
tion: But, in regard Water is a Fluid, as wel 
as Heavy Element; to perfect the Operation, 
Ambient Air muſt encompreſs the Filter 2 ³ 
on all Sides at once, to keep the Current with 
in the Compals of its Encloſure ; till it ar ric 
to the utmoſt Pitch, that the Energy of i 
firſt Impulſe cou'd raiſe it; without ſcattering 

onal 
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Corſe of SP RINGS. 


„ne Drop of its Liquor, or ſuffering any per- 
| "i Feptible Diſtillation. 3 
No, in Regard the Label, on the deſcend- 
i: Wc Part from the Center of its Gravity muſt 
n 08. like f.. ded d ſs" 
_ > alike ſurrounded, and compreſs'd by the 


ir on all Sides, from Top to Bottom ; the 
Wn cloſed Stream muſt, every where, meet with 
e ſame Difficulty to make any Eruption: 
and whereas, at its Aſcent, the Threads of 


— Context ſerv'd for Steps to climb to its ſta- 
t wy Wed Height; Now, upon its Deſcent, they fit 
ai well for Seats of Repoſe, to retard its Mo- 
5 and on; ſo as to hold every proportionate Part 


fit Eguilibrious with its Oppoſite; and keep 
Nee whole ſteady, in an equal Poiſe; till the 
nout of the Filter reach below the Surface of 
"Sc Fountain, to draw the Stagnation into a 
rent by its Preponderation. 

Thus Filtration is found expedient for puri- 
"8's of Liquors, by Percolation thro' ſome po- 
us Matter, from Veſſels of a Higher Situa- 
on to a Lower: Nor does it import, whe- 
cr the Capacity of the Filter be great, or 


pork all; or the Ciſtern, wherein it is dipt, be 
2 ea larger, or more contracted Orifice ; or 
weng at ic be ſunk deeper therein, or not; nay, 
ve the o' it were to the Bottom of the Sea: for 
That = Sypbon-like,) to whatever Height it ſhou'd 
11 Wdvance its Stream, it won'd not part with 
L 4 ne ſingle Drop, till it deſcended as low as 
is Lei re Fountain whence it aroſe: So vain it is to 
no Vagine, that Lakes and Rivers, embowell'd in 
N * ie Earth, ſhou'd, by this Means, ſend forth 
Nabe prings on the Tops of the Higheſt Moun- 
1 ins: When Reaſon and Experience makes 
a4 in plain and manifeſt, that None can be vent- 


on 


29 


30 


ſhire: Another every /i Hours, as in the Dio- 
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ed a Foot above its firſt Source ; let the File 
be of what Compoſition, Capacity, or Ap. 
plication ſoever. | - 


After all, the ſaid Springs muſt be reple. Wl 
niſh'd by thoſe ſubterraneous Conduits, upon WB 
every Increaſe, at the Bottoms of the Hills, 
before their Supply can reach their Tops; 
and muſt rather obſerve the Flooding of the 
Sea, than the Falling of a Shower of Rain: 
Whereas, on the contrary, Thoſe that are 
Higheſt mounted are ſooneſt furniſh'd, and 35 
quickly run off again, after the Shower i; 
fall'n; without any Regard to the Sea at all; 
which, belike, has not been rais'd a Foot above 
its Natural Height, by all the Rain that ever Wa 
fell, before the Deluge or after it, ſince the Wl 
Creation. 4 


To Others who pretend to Argue, from 
the Effe to the Canſe, That Intermittiug Springs, lh 
which ſo much reſemble the Ebbing and Flow. Wl 
ing of the Tide, muſt needs depend on the 0- 
cean for it; Tis ſoon Replyd, That their 8 
rious and uncertain Motions Conclude the 
Contrary ; ſome Ebbing and Flowing every 
five or fix Minutes, as One near Settle in York WK 


ceſs of Paderburn in Weſtphalia : A Third a 
Peak, about once à Week ; the Gypſes at Bewericy, 


. ſcarce once a Year ; and the Eruption of Pen! 


Hill, happens but once in an Age. An Irre- 
gularity, not deducible from any that is found 

in the Ocean it ſelf. | 
Yet all their Variety of Motions, whether 
of Top or Bottom-Springs, is commuodioul!y 
ſupply'd, 


k Courſe of 8 PRINGS 


Itet WR: -ply'd, and kept on foot, by Rain; accor- 
Av ing to their different Exigencies; by the 
eip of Reſervatories, to receive and retain it 
Jom Flood to Flood; fitted with Valves, pla- 
a in the Veins of the Earth, as in the Bodies 
Ar Animals; to Open by their Repletion, and 
ic again, by their own Weight, after every 
vacuation, A. Theory that is made out by their 
ſpective Appearances of both Sorts, to bs 
latter of Fact. 
For an Inſtance of a Top-Spring, that va- 
es both its Flood and the Time thereof, with 
e Weather ; That, near Sertle, fills with e- 
ry Flood a Well four Foot long, three Broad, 
d to Deep, in five or ſix Minutes; which 
Inks again (its Sides and Bottom being leaky) 
ur Inches Water, in the like Space of Time 
long as the Wet Seaſon continues: Which 
o ſooner grows Drougbty, but the ſaid Floods 
eccome gradually leſſened and retarded ; till at 
t he Extenuated Current, finding an eaſy 
aſſage between the Valve and the Orifice 


ow. 
& 0- ich it ſhuts not cloſe) ſlides along its Chan- 
bat its own Rate, Evenly, without any 
the 1 reat Increaſe, or Diminution, {ometimes for 2a 
very hole Month together: While on the Con- 
Or ke x arys 

Dio. WS Þoitom-Springs, which are conſtant and e- 
d at al in themſelves, keep their Floods to the 
r/cy, pm Height, and Intermiſſions to an equal 
endl ime : And That, in the Dioceſs of Pader- 


„„ Remarkably, complies exactly with the 
bing and Flowing of the Sea, in both the 
Keſpects; loſing it ſelf twice in four and 
ent) Hours, and returning back at the Inter- 
of /x Hours; and with ſuch Violence, as 
» TO 


31 


— 


P — 


— 


— 


. oy 


— — 
— 


— 
- Pre 


, 1 
i 

, 
1 
F. 


— — 
— # 


32 


07 the Origin, and 


to drive three Mills : Yet, notwithſtanding, il 
not in the leaſt Influenced thereto by th 
Surges of the German Ocean; at forty -Ledru Wi 
Diſtance from It, and more than ſo many 
Fat homs beneath it: But muſt be ſupply'd en 
tirely by the Clouds from Heaven, and ſuf: 
its Intermiſſions from the Means aboveſaid i 
Its Reſer vatory collecting Water, in order wlll 
ſupply its Flood, wich a Valve ponderous 
nough to with-hold it to its full Height; ang } 
ſo cloſe, as to loſe its Stream twice in four «i 
twenty Hours; till the Rainy Currents force il 
to return back again, after the Interval of 


Hours: With the ſame Conſtancy and Ex14Ml 
neſs, that the Sea Ebbs and Flows twice ii 
the ſaid Space of Time: And by the Appoin 
ment of the ſame Powerful and Provident Hani 


which Created all things in Number, Weg 
and Meaſure, | 
And, as for thoſe Springs which, in ſon 
Meaſure, ſeem to obſerve the Motion of ti: 
Tide; becauſe they are near the $24 it ſelf, the 
muſt either lie below the Floed- Marks, to il 
Influenced by it; Or elle are fed by thoſe Rl 
vers that raiſe their Floods to ſo great a Height 
as to reach their Level: Or, if this general Ru 
admits of any Exception; it muſt happen 
when the ſwelling of the Sea, or River, i 
ructs the Paſſage of thoſe Springs; Or, ui 
leaſt retards the uſual Swiftneſs of their Deſcen'i 
ſo as to make their depending Fountains vi 
Overflow, or ſwell Higher than Ordinary. 
Nor can it be any longer Objeced, ch 
thoſe Salt- Springs, which are found afar oi 
at Land, are either produced by the Sea, « 
communicate with It; ſince x late Diſco 4 
= VB 


Curſe of SPRINGS. 


eery of the Salr-Rocks at the Wiches in Cheſhire, 
bere choſe Springs moſt abound and are im- 
regnated by them: Nay rather, the Ses it 
Neis beholden to ſuch Rocks for its Briny 
ME onſticution ; and doth not conſiſt of One 
ple Element, but is a Compound of Two 
ifferent Subſtarices, to wit, of Sal and Wa- 
„; which are eaſily ſeparated, Each from 
Wc Other, by 4 Filter or Alembick ; ind as well 
= Pcrcolation, as Diftillation. 

ur an 
ce 
_ of of 


Others as vainly imagine, that an Exceſs of 
eat, contracted in the Bowels of the Earth 


a vaporates Water (like Smoak) chro' the Cliſts 
ice i thoſe Mountainous Heights into the Open 
poin ir; and inſiſt upon the Heat which affects 
Hard or Baths, to confirm their Opinion: But in 
7m Suppoſition, the Springs which are to be 
2: id ſhou'd iſſue out of thoſe Clifts, on the 
Con g Side; whereas daily Experience finds 
of cm fill deſcending towards the Lower; as 
f, the riving their Extraction from a more ſublime 
% nsin, Heaven it ſelf. 
' Nor does the Warmer Teniper of thoſe Sa- 
leihe brious Fountain, evince their Heat to be 
RU acracted from Elementary Fire; as being of 
appen® Active and Diffuſive à Nature to permit 
er, c Springs to rife ſo near em, as com- 
Or, only to fall within the ſmall Compaſs ot 
eſcen F< fame Fountain; but rather derive their 
1ins u Narmth from the Sulpburous Veiris, thro which 


ey paſs; Or elſe, They are all impregnated 


ary. g 
, che N 2 „ 4 : * 4 
far ffs'<<ing Spirits, which cauſe their Heat by 
ea, oct ation ; like Antimony mind wich Sub. 
Diſc 1 | limate 
vel 


their Paſſage, with ſeveral Minerals of diſ- 
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[imate ; or Raments of Tron with Flours of S4 
pbur. | 


But, to allay che imaginary Heat of the lat 
Opinion, it is thought by Others, that the 
exceſſive Cold, engender'd within the Earth, 
condenſeth the Air, which is ſhut up in Ca- 
vities, into Water: And hence, They ſay, i: 
is, that a Stone, or Plate of Metal, caſt upon 
the Ground, where it is expos'd to the ſcorch- 
ing Rays of the Sun, contracts a Moiſture, by 
the Refrigeration of the Ait, underneath ; 
whereas they rather ſerve for a Cover to ſup- 
preſs the Steam, that wou'd otherwiſe breath 
out of the Earth where they lie, and vani 
into Air; but for want of a free Paſſage up- 
wards Thicher, it is condenſed into Water, 
by that Stop put to its Motion. 

Or, in caſe either Vapours breath'd up, by 
an Exceſs of Heat, out of the Bowels of the 
Earth; or Air, condenſed in thoſe Cavern: 
by extream Cold, gave Springs their Origin; 
the exceſſive Cold and Hear of the Winter 
and Summer's SolFices, muſt needs refpeRire-M 
ly contribute to their Increaſe ; But we find 
by Experience, that the Froſt of the One dries 
them up, as well as the droughty Heat of th: 
Other; whereas the Rain of the Spring ant 
Autumnal Equinoxes, where-ever it falls, In- 
creaſeth them in the ſame Meaſure ; and af 
ter it is fall'n, leaves them upon as conſtant ! 
Decay, as being their proper Cauſe ; which, 
when *tis Apply'd they immediately Fe, 
and when tis Remov'd they Dry up again 
and vaniſh to almoſt Nothing. 
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Courſe of SPRINGS 


And the Thermometer, at once confutes both 
heſe Opinions; by ſtating the ſuppoſed Ex- 
les of the Heat and Coid of thoſe ſubter- 
aneous Caverns, in a Meas; between the 


the xtreams of Winter and Summer; ſhewing 
ch. nnifeſtly, that the conceiv'd Difference pro- 
Tor eds purely from the different Diſpoſition of 


cnc, as making an unequal Judgment at 
och Seaſons; excepting only in ſuch Places, 
are Actually ſet on Fire; or Where Mines 


» by XS Sulphur, Vitrial, 8c. abound; Yet their 
that no more [cauſes the Springs that are 
mw nd There; than the Cold of Lead, Al- 
eat! , &c. influenceth Thoſe, that abound in 
null her Places. 


Lai, Others inſiſt upon many Concurrent 
aue, for raiſing the ſame Springs; or elle, 
y They, if Rarefattion , Condenſation — 


„ b WW the 5, did not jointly concur with 
F the in; thoſe Springs, that riſe upon higher 
Vert! i !'s than Showers can ſurmount; or deeper 
igin the Earth than They can penetrate, wou'd 
ner weakly furnifh'd ; but We have ſhewn re- 
Tire. ctively, in Both theſe Caſes, that ſuch a 
8 find ncurrence: wou'd® be Impoſſible: Unleſs (as 
drie fore admitted), they were ſurmounted by 
of th ne Neighbouring Sea, or Conitagnation of 
i 7 or, that might ſupply em. Againſt which 
e OT NT e 

nd 21- Tr is Rejoin'd 4 that Pendle, Penig ent, and Ir 


tant 1 
vlnch, 
Flow; 
again, : 


vorrow Hills, (which are remark'd, by Cam- 
for the Three higheſt in Euglind:) abound 
th Springs, beyond any ſufficient Supply of 
in to recruit em: Anf. Whereas the Laſt, 
ich diſtinguiſhech it ſelf from its Neigh- 
uring Hills of an inſerior Rank, by having 


Aud ; D 2 its 
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its tall Head moſtly cover'd with Rain, if 
Snow, according to the Seaſon of the Year 
(while the Reſt ſtand Bare and Dry,) tho i: 
Top be Flat and Level for a Quarter of a Mil 
Compaſs; yet it has not any Spring upon i 
till after ſome Yards Deſcent ; and There bull 
One, which might paſs thro' a Quill : Ow 
Penigent-Hill appears no Spring at all, till 
ter Thirty Yards Deſcent from the Top 
which; tho' it be gather'd from a great Con 
paſs of Ground that lieth above its Orifizl 
yet its Stream little exceeds the Former: A 
as for the Eruptions of Water out of Per 
Hill, which Camden takes notice of; but On 
of them has happen'd within Thirty \ca_ 
Space, and then but of an Hour or wow 
Continuance ; and 'tis ſupply'd by a B 
that covers the Top of the Hill; and on 
breaks out after long Surfeits of Rain, which 
cannot get ſufficient Vent any Other Way, 

It is Urg'd after all, that the Fount! 
which begins the Eaſt and Weſt Calder, na 
Townley, riſeth ſo exactly on the Ridge li 
thoſe Hills which ſeparate Yorkſhire from Ll 
caſhire, that it runs Both Ways at once. 4M 
And tis no Wonder; being a large 388 
which makes a Gap between Two Mount 
of Thirty or Forty - Yards above its Heigl 
which ſupply it with Water very commoi 
ouſly ; and tis fo evenly ſeated, or rather} 
ng, in the Middle, as to ſend down its C 
rents on Both Sides at Once. 


r n 4 
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Yet theſe Iuſt ancet, and ſo repreſented, hi 
been receiv'd for Unqueſtionable Truth: Wi 
the moſt Curious and Ingenious Obſerver Wl 
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e Wonders of Nature in Thoſe Parts; and 
'$-1{'d chro' all Ages for Unanſwerable Obje- 
„ions againſt what has been here advanc'd 
Wc oncerning Springs; and 23 might have 
. continued to be reputed ſueh till the World's 
ad; if farther Enquiry had not been made 
ano the Truth thereof, upon a ſpecial Occa- 
non : Whence may be collected, what Credit 
" Wight to be given to Thoſe many Learned 
and Grave Authors, who relate the like Pro- 
0% eie, of other Places; and what is to be Re- 
yd, to their Accumulated Teſtimonies : 
lamely, that they took their Informations at 
9. upon flight and ill-grounded Reports; 
bhich, being once accepted without due Exa- 
„tion by their Ring-Leaders, paſs'd for 
urrent Truths with all their Followers; Who 
either made it not their Buſineſs to inform 
hemſelves better; or were never in proper 
-ircumſtances for that Purpoſe. 


do plainly doth it appear from all that has 
een Alledg'd both Pro and Con, that Rain a- 
oundantly furniſheth all the Fountains in the 
World with Water; without being beholden 
o ſuch Imaginary Apprehenſions, as that Air 
ondens'd into Water by the Coldneſs of the 
arth ; or Vapours, rais d by its Heat out of its 
owels ; much leſs Streams convey'd thro' its 
her iti avities out of the Ocean, can in the leaſt Af- 
* 1 ect em; but rather, Rain alone performs the 
„rk: Which never Falls, but gives em an 
ocreaſe in the ſame Meaſure ; nor is With- 

4. nM lrawn, but they ſuffer a proportionable Di- 
e wm inution: So vainly do we Grope at Noon- 
8 „bor abfruſe and occult Cauſes ; while the 
wy | / D 3 only 
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. Of the Origin, &c. 


9 only True One is plain and maniſef befor: il 
| our Eyes. | "Th A 
And as for Top-Springs, whic ever appear 
| to the Day on their own accord; and Bot- 
' Springs, which lie abſolutely buried in the 
f Deep; the Miner no ſooner diſcovers hr: 
they lie, but he infallibly determines When | 
they come; viz. the Former from Rain, d. 
{ill d thro' the Soil; and the Latter: deriv'l 
from 'em, by ſuch Paſlages as the Quarri:s Ml 
afford, to ſend 'm down into the Mines un- 
derncath :; Nay, even "Thoſe which are found 
deepeſt in Places adjacent to the Sea, fo rate. 
iy partake of its Influence, that it were a 
much a Paradox to ſay, (in general Terms) 


"1 that they proceeded from It; as to Affirm, 
"1 that Mankind were a Blind Species of Anima: 
ff | lity ; becauſe ſome One Perſon might, pet. 
18 haps, be found Short-feghted, in every Pariſh ; 


Which is but 2 weak and far-fetch'd Excep 
[ f tion; yet the only One, that either Exprr- 
ll! | ence can find out, or Reaſon admit to thi 


1 general Rule; viz. That Springs, of all ſot 
KK whatever, owe their Subſtance and Being 9 
BY the Showers and Dews which fall from Hes 
FF] | ven; their Quantity, both in Size and Dun 
. tion, to the Capacity and Depth of thoſe ſubter 
i raneous Cavities which they penetrate ; an! 
[! their ſpecifick Qualities to the ſeveral Met: 


vels thro' the Bowels of the Earth: Le: vi 

roceed to the Generation of Rain, which is 0M 
— * and to be again ſupplyd by en 
Incerchangeably, for Exer. E 


cal 


| and Minerals, which embue em in their Tri 
| 
i 
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CHAP. I. 
Concerning the Generation of RAIN. 


"I 
* 


SECT. I, 


Of the Common Source and Produdion of Rain 
in general, 


ere 18 
rms 2 He 

mm, x ROE O proceed from the Diſcoverv of 
nima- 90 the Origin of Springs, to che Gene- 


r. 8 
7 vo — ration of Rain; ſince Both alike 
, > 2 conſiſt of Water, as being Actually 
| in Local Motion; the Former, ſtill 
zrpendicularly deſcending towards the Cen- 


er of the Earth; and the Later, rais'd up ver- 


9 pet 


ih ; 


X cep- 
Exper! 


> thi ically into the Air by the Beams of the Sun; 
1 ſors 0 be let fall down again by the Poiſe of its 
ing en Weight : This redoubled Motion, affect- 
He g not only that ſmall Portion of Water, 
Duta- vhich ſupplics Fountains and Ri vers; but the 
ſubte: hole Maſs of Rain, which plentifully repie- 


nſheth both Sea and Land, throughout rhe 


> - and b 
J niverſe : My preſent Endeavour muſt be, 
ir Tu e demonſtrate How, and by What farcher 
Let u eans, ſo vaſt a Body of That heavy Ele- 
h is td zent can be continually kept in Motion; ſtill 
by en i/cending and Deſcending, by an ever repeated 


Keciprocation. 
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To give the Firſt effectual Stroak for its 
Motion Upwards ; the Sun, by the Intromiſſion 
of his Rays, diſſolves the Continuity of the 
Surface of that Water whence it was Extract. 
ed; and pares off what is more ſubtle into 
mall Particles of an Inviſible Size; that, by 
2 Diviſion ſo Extraordinary, he may make 1 
proportionable creaſe of their Superficies ; to 
hold 'em faſter, and tranſmit 'em with more 
Eaſe thro' the vaſt Tra& of Air they are to 
Aſcend: As Bars of von, drawn into {mail 
Needles, will ſwim upon Water as Chaff; 
and a Mlilſtone, pulveriz'd and ſcatter'd in the 
Air, may be toſs'd To and Fro, by every Blaſt 
of Wind, like a Feather : And the Reaſon is, 
becauſe Quantity divided, increaſeth its Super- 
ficies in the {ame Proportion; tho* the Sub. 
fance, or Matter contain'd therein, remains 
ſtill che ſame, both in Bulk and Weight, that 
it was before the Diviſion was made; ſo muſt 
alſo the Subdiwiſſons proportionably increale 
in the One Reſpect (without meddling with 
the Other,) to an indefinite Progreſſion. 
But to whatever Number thoſe Subdiviſions 
be multiplied; or be thoſe ſeparated Particles 
extenuated never ſo much; yet ſtill they re- 
main Heavier than any equal Proportion of 
the Ambient Air; and, by Confequence, will 

ot ſwim, but ſink in it (as the Sediment 

nks to the Bottom of Liquors-;) Unleſs the 

Rays, which made their firft Separation, be- 
ing reyerberated back from the Surface of the 
Earth, raiſe em up by their Rebound; ani 
continually ſupport em to the Height to 
which they were Advanced: So that upon 
N * e hoy 
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= \atement, eicher of the Force or Motion 
ode Rays, the ſaid Particles muſt ſubſide, 
8. ink down again to the Place from whence 
e Aſcended ; Thoſe that precede ſtill ma- 
WS: the Way Eaſier, for their Followers to 
ae em; and being Liquid, to concorporate 
Si: em into a double Proportion Progreſſive- 
tune firſt Compoſition conſiſting of Two 
articles, conjoin'd ; the ſecond of Four, the 
id of Eight, the fourth of Sixteen, the fifth 
Wh 74i7:5-two, and fo indefinitely ; every Con- 
ion haſt' ning their Fall, (in Proportion to 
ir Weight, ) into a greater Precipitation. 


Thus Rain is Generated of Vapours, rais d 
the Sun; which become ſpecified into ſe- 
aral Sorts, in their Fall, by Five ſucceſſive 
oncretions. 

Ther conſiſts of the Primogenial Atoms of 
iſture, of the ſmnalleſt Size, and advanc'd 
© the greateft Height; which, condens'd by 
=: Cold of that Region, and being weaklieſt 
Woported by the Sun's reflected Beams, at ſo 
reat a Diſtance from the Earth, firſt begin 
Fall, and give timelieſt notice to the Baro- 
pe, of the Change of Weather; but remain 


6 or eg 8 I” 


e- War inviſible, like the Fall of Dew on'a Sum- 
of ers Evening. , 

il The 24 Concretion conjoins Two, or more 
nt thoſe Drops of the firſt Compoſition, into 


ne; ſo as to overcaſt the Firmament with a 
%% Obſcurity ; which is expreſs'd by the 
u, with a Glaring Splendor around his 
disk; and the Moon, by a Ruff about Her 
t 2 ſecondary Light; while the Stars can 
arcely peep thro' it; and Thoſe, only * 
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Cold, and thoſe Vapours are benumm'd ui ö 


into Ball-; which Fifibly, bringing Froſt alo 
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and There one, of the fr and ſecond N. 
nitude. 1 
The 34 condenſeth into a Miſty Obſcui . 
which deprives us of the Sight of thoſe G 
Luminaries, tho' there appear no Clouds, il 
Guſts of Wind drive em on Heaps; wi 
ſtill grow more Opacou, till 
The 4th, rendring em no longer <: 
portable by the Air, diſtills a ling ſor. 
thick and Showry Rain, conſiſting of a Mu 
tude of ſmall Drops; which, at 
The 5th and laß, Concretion, incorpon 
themſelves into Rain, in full Proportion: A 
this Account of the Generation of Rain, th 
all ics Deſcents, ferves well enough for t 
Summer's Seaſon ; while the Weather is w. 
and the faid-Vapours liquid. X 


1 * n . a ©... 


r N [LE 


But in Minter, when the Air is chill'd wi 


Ice, the Scene is chang'd ; For - | 
_ Fir#t, Thoſe Dewy Atoms which remain 
Inviſible, now beſpangle the Sky by hi 
ſmalleſt Size, and moſt regular Refra&ion 
the Sun's Rays, with the glittering Bright: 
of a white Froft ; Next, Each Two of i 
Points conjoyn'd, making a Line, become 
Hoar- Froft, and create a Fogg-like DusKkint 
by their Irregularity : Thirdly, Each Two 
theſe Lines laid together making 2 Plat 
many of them interwoven into one Piece, 
their fleeting Motion in the Air, (inſtcad of 
Ait) become Fleeces of Snow ; and. Tun 
"Theſe growing more ponderous and tumblii 
down headlong from the Sky, rowl chemlel! 
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em into à moiſter Region, are cruſted 
-r with Shells of Ice, into Hail Stones, 
ich makes the Operation compleat. 


Now, in Regard the ſame Portion of Moi- 
re (which was: Rain while it remain'd li- 
id) became Hail by Congelation; and Both 
iginally proceeded from Particles of the 
alleſt Size and rais'd to the greateſt Height 
de sun; and derivd their Pedegree from 
WW. thro an equal Number of Deſcents, by 
= Impulſe of their own Weight: It now 
urs to ſhew; on the Converfe, How they 
8 4:ily remounted, by repeated Efforts of 
Rays, to the foreſaid Stations; and as it 
== 1:gcnerated, Each apart, without any 
tion or Dependance on the Reſt ; ac- 
ding to their ſundry Sorts and Sizes, and 
n Reſpect to their ſeveral Uſes. 


ne 
F il 
me 
eine 


2 Vapours, raid by the Sun to ſeveral Heights 
in the Air, grow, by their Deſcent, condens'd 
mo Rain, and Hail, of as divers Sorts. 


wo [ay 

PB. JO W, ſuppoſe the Air to be purg'd of 

70 \ ſuperfluous Vaponrs, and the Sky ren- 
a. 


d ſerene and clear, by their Evacua- 

ns. | * 

the Fir Effort of the Sun's Rays exhales, 

were by Reſpiration, the moſt ſubtle and 

mute Particles of Moiſture from all bumid 
| Bodies, 
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Bodies, (as well as Lakes, Rivers, and Sex; 
but eſpecially from Vegetables ; which gen 
diffuſe their Balſamick Odours thro' the A 
till the Evening Sun, withdrawing his Bean 
lets em fall again, almoſt imperceptibly, inf 
pearly Dew, upon thoſe Plants and Flows 
whence they were Extracted ; or elſe th; 
congeal into a white Froft, which aſperſe 
the whole Face of the Earth with a Me 
Tincture. 

The Second Effort of his Rays; finding: 
Air begin to be warm, and the whole Face. 
Nature better diſpos'd to be wrought on, 
netrates deeper into the Earth, and draws th: 
ſpecifick Steams and Flavours out of Plar 
and Herbs of every Kind; which are till x 
vanc'd, Inviſibly, to a greater Height, t 
they begin to ſubſide perceptibly into a H 
of Particles of the ſecond Concretion ; wi 
ſubſides upon the Leaves of Trees, and unt 
the Straus of Corn, in Meldews and Hony-fil 
if the Air be calm, and the Wind diſperla 
em not: Or elſe in Winter, theſe Balls ff 
Dew (being now coupl'd into Pairs) becoiu 
congeal'd into a Hoar-Froſt; which breaks 
more Uniform Motion of Light into a Dil 
Hax ineſs. : 

The Third Effort fetcheth up the Eſſen 
of Minerals, and ſulphurous Exhalations, «il 
of the Bowels of the Earth, conjoin' d we 
Vapours of as different Sorts ; which ſtill, ! 
on a greater Fall, grow into Miſts; or, wii 
they hang ſuſpended in the Air, becoi 
Clouds, being driven into Heaps by the Wil 
while the Weather continues Fair; but up 
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eg 4 The Fourth Effort of the Sun's Rays, or 

cn her Lift by che Wind, the Weather chang- 

Al Ws: it- Complexion into drixxling Showers , 
orn'd with Rain-bows, while they remain 


can 
NW 1id ; or into Snom, or Sleet of a Winterly 


weiß om poſition, mix'd with Rain; which, by 
e ſupervening Froſt, are Cemented toge- 
ro. 2122ing the Earth with Ice, and loading 
ſeal e Trees with Snow intermix d. 


At the Fifth, when both the Earth and the 
ir are impregnated with Heat, and jointly 
n{pire to reinforce this laſt Effort to the 
moſt, and raiſe thole Vapours and Exhala- 
ns to the higheſt pitch; and put em be- 
ond the Reach of the Sun's Power to ſuſtain 
m any longer; they Fall at laſt, with the 
eateſt Speed and Precipitation, into Show- 
of Rain, or Storms of Hail, in a full Pro- 
preion as to their watry Part; leaving behind 
m the more Earthy Exhalations, of a more 
find and more ſpirituous Extraction, to 
Wor: themſelves in Meteors of all Sorts, in that 
pper Region; which, by the Uneaſy crowd- 
Ws gether of their Heterogeneous Matter 
to divers Situations , condenſe, and fall in 
different Poſtures ; and, taking Fire by 
eir Agitation, ſhoot into Stars, that vaniſh 
ach into a Line of Smoak ; which (if ic hap- 
en by Day) leaves a dusky Track of Opacous 
ruff in the Air, of three or four Minutes 
ontinuance behind it, Undiſpers d. 


12 1 e 2 N F 1 ay. > 
, ̃ %ðRa.m ⅛ͤ 


cn Now, as to the different Manner of the 
Nuß ompoſition of Rain, and Hail; their firſt 
pa 1 gredients are alike Inviſible Atoms, or Par- 


icles of Water of the ſmalleſt Size; which 
make 
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tem together, as well as of Heat to 
e em. ; 
ut, becauſe the ſaid Vapours, as ſoon as 
= Congeal, a e Fall; and, ſpreading 
lecces, haſten their Motion, till they 
od into Balls of Sn; and are laſtly 
ed over with Le, in their Precipitation: 
ſe which are Higheſt, and firſt undergo 
W: Changes, get an Advantage above the 
=. both for Size and Speed, in Proportion 
heir greater Deſcent thro' the warmer Air; 
, conſequently, - muſt receive an Accre- 
of the ſmaller Sort, which are Cemented 
m in their Fall: Hence it is, chat Hail- 
are rugged and Multi-Angalar, and of a 
lendent Brightneſs, contratted from as va- 
Is 2 Reflection of Light, (not ſmooth and 
like Drops of Water Congeal'd ;) which 
expreſſeth their different and ' manifold 
Inpoſit ion... 9 | 
ud, whereas the fame Storm commonly 
rs down Hail. Stones of ſeveral Sorts, and 
s ; and the larger and more rugged moſt- 
all ſooner ; and the ſmaller and leſſer Sort, 
wards ; as being not able to pierce the 
and force their Deſcent with the ſame 
ed: And, when the Storm begins with 
and ends with Rain; it is becauſe the 
% which cauſed that Precipitation in the 
rmer and lower Region thereof, brought 
Froſt enough down with it, to cauſe and 
tinue a total and perfect Congelation. 
Ny, ſo convertible are thoſe Watry Va- 
irs, that compoſe Mifts and Rain, into 
and Hail; and Theſe are again fo reſol- 
lic into Rain and Miſts, that all Four are 
ſometimes 
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ſometimes let Fall at once, out of the ſu 
Cloud, from their ſeveral Heights in the 4 q 
and with ſuch Predominance either of Hl 
or Cold, which as differently affect em; tl 
while Snow is ſoatter d on the colder 2 
the Hills, Rain is often pour d down into ii 
warmer Valleys below. | 
Or, on the contrary, after 2 Frof'y : 
Hoary Miſt has long enſhrowded the Ex 
from the Beams of the Sun; and they br 
meltgd the Upper-fide of it into Rain; | 
Showers, which were let fall, have no ſoot 
touch'd the frozes Ground, but have be 
Congeal'd, and glaz'd it quite over with 
and loaded the Trees with 2 Burden there 
ſcarce ſupportable: Thus Vapours, raisd 
the Beams of the Sun, and let fall by ch 
own Weight, are indefinitely diverſified i! 
all Sorts of Weather, according to the Or 
nary Courſe of Nature; and perhaps all tht 
Changes may happen within the ſhort Sp 
of eight or ten Days: Let us fee, how! 
One Sort of Weather can be of a longer Ca 
Nuance, 


- 
* 
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58 ; % Fair and Foul Weather interchangeably ſuc- 
H Exch other; and as diverſly affect the Sky, 


n different Seaſons of the Year. 


9 cu i the Diverſity of Hail, and Rain, 
hy and ſo various is the Weather depending 


ereon, at all Seaſons ; that it is impoſſible to 
Wi 2ny Sort of it to whatever Time, or Place; 
uch leſs to continue it in the ſame State, 
on realonable Grounds, for a whole Sum- 


th | . 
no or inter together. Net, fince it ſometimes 
1180 falls out; and previous Diſpoſitions, in 2 


ear meaſure, Occaſion it; and Theſe are 
it ken from daily Obſervation ; L ſhall 
WIcavour to ditaw a Scheme of the Summer's 
„et in 1710, and How it broke; compar'd 
ich chat Memorable one in 1681, (Three 
d Thirty Years ago,) in Both Reſpects. 


The great Drovught in 1710, began fo early 
the hof April, and laſted, without any 
Mmhlrable Change, till near the middle of 
„ 2nd perſiſted, without a Flood, till the 
einning of September ; the chief Diſpoſition 
i being a wet and tempeſtuous March; 

hich at once disburthen'd the Sky of an ex- 
live Rain, and ſettled the Air in a profound 
In; till towards the Month's End; when a 
jd North-/efterly Wind congeald thoſe few 
louds, which remain'd undiſpers'd, into 


Ix; which left a mnddy Sky for near a Fort- 
E night 


eeces of Snow, with ſome few Showers inter- 
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night within May ; which overcaſt the Heaven; 
daily, from Ten in the Morning till 7» in 
the Afternoon; which the increaſing Heat il 
the Air ſtill rais'd Higher and higher, ti! 
quite diſappear'd and vaniſh'd out of Sight. 
This Serenity continued ten or twelve DV 
longer; the Weather-Glaſs kee ping ſtedfaſt oi: 
its utmoſt Pitch all the while, to ſhew that c 
Drought of the Weather was then at a ſtand; 
till near the Entrance of June, that the Weigh 
of the Vapours and Exhalations overcharge 
the Sky, and became abſolutely unſuppon 
able: And that the Sun, having attain'd i 
the Height and Vigour of his Summer's So/in,i 
was as loath to let em Fall; till the ſuppreſsiif 
Air began, as it were, to reel and ſtagger Ti 
and Fro, under the Burthen ; as plainly vi 
pear'd, by the various and Irregular Motion 
of ſome wandring Clouds; which the Baromef 
alſo reſented by a correſpondent ' Ri/ing an 
Falling, yet near to an Equality; till tho 
Clouds were overgrown, and ſubdued the Re 
flection of his Rays; and forced the Return 
of the Sky as well as of rhe Quiclſilver, to tl 
cline gradually towards the Falling Side. 
Yet they ſtoop'd not ſo low as to part wit 
any Drops of Rain, till after many repeatel 
Deſcents ; and Then, Here and There, concits 
gently ; till thoſe Clouds were driven int 
flying Showers by ſudden Guſts of Wind, hic 
{till attended 'em; and firſt they hit the Rid 
of Hills, and Heights of Ground, that mol 
oppos'd their Agitation; and thence dro 
down into the Valley,; where the Sun's Rei 
&ion was more broken and leſs able to ſultan 
'em, than in the Plains; where his Heat * | 
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WD itrong and Uniform as to diſpute their Fall; 
a ſometimes repelFd, and reſoldd 'em again 
2 to Atoms; and fo over-haſtily, and in ſuch 
(Wcowds, that their Concretions grew fo fa#, 
a they fell again with ſuch Precipitation; 
eic they brought down with 'em from that 
u Region, at Midſummer, as ſharp Blaſts of 
1: ids as uſually blow in March; and as cold 
ni owers of Rain, as fall in September. 
i And this Struggle between the Heat of the 
geil on che One Part, and the Weight of the 
on: on the Other, continued all June with 
| oi 2110 equal Succeſs ; and the Impalſe of 
ie Latter was fo warmly repuls'd by the obſti- 
oc Kforce of the Former, while July 
ted, that they moſtly ſcatter'd Mifts inſtead. 
Showers ; nor did the Rain in Auguit fo en- 
ely prevail over the Drought, as to cauſe a 
od, till near the middle of September: And 
er all, the Sky ſettled not into a Serenity ſui- 


208 
tho le to the Seaſon of the Tear; but continued, 
Beg it were by Counter Libration, thoſe Ups 


d Downs of Hot and Cold, with wet and dry 
ather, which happen'd in June and firſt 
cation d em; whereas the Other Memora- 
One began later, and continued longer; 
hut up the Summer's Heats with a ſeaſo- 
le Rain and a great Tranquillity. 


cum 
0 d 


witl 
eatel 
ti 

inte 


which r the ſaid Droughty Seaſon, being de- 
Ni more opportunely till , che Rain, 
mol ch bell in March and April, had time enough 
dra ink deeper into the Ground, than to be 
Nee baſtily extracted into Vapours by the Sun: 
uſtau des, gentle North Ea and Weſt Winds 


Walter nately all the while for his Aſſiſtance, 
E 2 do 
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fally, ever and anon roſe and clear'd up again 
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to ſupport em, till the middle of Fly ; a 
after they had got their ful] load of that 0.8 
pacous Stuff; which, by obſcuring the Lug 
of his Beams and weakning their Fervour, 
duc'd the Air to a cooler Temper ; thoſe Wind 
Aſo began to vary, and ſhift more Sex»), 
ro let them Fall by degrees, and condenſe in 
2rceptibly into an Overca#t ; which, firdinff 
the ſubſtrate Air too warm to admit it Usivr i 


the Weather remaining Dry for all that Sea 
lon. 

Till, at the Beginning of Auguft it ſcatter! 
ſome flying Drops, of too large a Size to tal 
diſſolv'd and too heavy to be ſupported ; 25 
Preliminary Diſpoſition to the enſuing S 
ers, which were put off a Fortnight longer; 
and the Wind, now veering conſtantly about 
the Horizon, with the Diurnal Courſe of the 
Sun, thro' all the Points of the Compaſs ini 
Four and Twenty Hours; kept the Conſtitution 
of the Sky ſo Equilibriow, and thoſe Mudd 
Vapours ſo evenly ſpread over it; that, upon 
every Repulſe from the Earth, they were 1+ 
fol<'d into Air in two Hours Space, and quit 
diſappear'd ; without any Evacuation of Rain 
to carry em off; or one Blaſt of Wind t 
chace 'em away. 

Until choſe flying Drops gathering together 
into Showers, and Theſe falling in with ſud: 
den Guts of Wind, broke the Overcaſt into 
Clouds; which reſpectively exonerated the Alt 
where it was heavieſt loaden in the Firſt Place, 
and ſucceſſively proceeded to exonerate the 
re{t ; ſo that no where was miſs'd: And, in 
Concluſion, the Reſiſtance of the Heat _— 
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eing every where weakned alike by the refri- 
= .-:;i»5 Showers, fair Way was made for a 

'S ries F Rain to deſcend Univerſally, till the 

Wi. was clear'd, and the Ground ſatisfied. 

So differently broke this Surfeir of Dry Wea- 
\er from the Former; and Both were ſo long 
ontinued, after as diverſe a Manner; and 
ir ere and leſs ſeaſonable Commencements 
"": juftly Occafion'd it: The Former beginning 
i pril, a Month roo ſoon, and holding 


er anch no longer than June, contraſted a 
ange into Fowl Weather with the Sun, up- 
era harder Terms, when he was in full Power 
1 o teſiſt it; than the Latter (which was de- 
© Wc rr d tin 4% did in Avgn#? ; when his droop- 
"gs Bcams eaſily ſtoop'd to lay down their 
BW urthen : So that the Quarrel which was 


Wd at the Firſt Change, and reviv'd at eve- 
Turn, in the One Cafe ; was either whole 
= wav'd, or readily appeas'd in the Orber, 
Hence it is Remarkable: 1ſt, That, in both 
Inſtances, the Serenity began and ended with 
dusky Sky, for ten or fifteen Days together; 
iich an Interval of ſettled Weather for five or 
x Weeks ; the precedent Dusk alike beginning, 
ad the ſubſequent ending with Rain, which 
ccaſioned the Change. 

24%, That thoſe Clouds roſe every Day till 
Jon; and fell in the Evening, while the Fair 
Veather was coming on; being advanc:d by 
ne Morning-Sun, and let fall by his Heſterly De- 
nation ; While the Air was cool, and the Earth 
aoiſt to receive em: But, on the contrary, 
hen the Serenity went off, the ſaid Cloudy 
vercaſt ſtill deſcended from the Air's upper 
E 3 Region, 
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Region, till the Sun's NoonFead Height enable 
him to repel it, whence it came. 1 
zahy, That the Rifing Overcaſt, the higher ii 
was advanc d the thinner it became, and mor: 
tranſparent ; till it quite diſappear'd : When 
as, on the contrary, That which deſcended, th: 
lower it ſunk and the nearer it approach'd «il 
the Ground, grew more denſe and Opacas 
till it was repulsd. | = 
Lafily, That how denſe and groſs ſorry 
this deſcending Overca fi became, yet it was uu 
ally clear'd off, by a Reſolution, into its pri 
mogenial Paiticles, in four Hours Space; thi 
is, between twelve a Clock and four in the 4 
ternoon ; having the remaining twenty Hour: ai 
low'd it to Compound again, before it was: 
ſolv'd a ſecond time by the Sun, when return 
to the ſame Meridian: Till at laſt ir was d 
{olv'd into Mi#ts, Showers, and Rain; and th 
Serenity ceas d. 


oO. wa 


Thus Rain, in both Inſtances, was Gen: 
rated of Vapours rais'd by the Sun; whid 
paſsd and repaſs'd thro? all its Degrees of Con 
cretion and Diſſolution, recounted in this & 
ction, by the ſuperadded Tendence of its ow 
Weight, within the ſhort Space of four af 
twenty Hours : The Weather continuing Fat, 
while they were ſupported by his Rays, it 
Summer: Now it occurs to enquire; How ſud 
Weather can be ſettled in Winter, while | 


warmer Beams are withdrawn to a Foreigt 
Climate, 
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SE C T. IV. 
nor . the Weather becomes ſettled in Winter; and 
Ol „ getb differently from what it did in Summer. 
, 0: 
4 oo 


1 ROM what has been ſaid already of the 
[4 Change of the Weather in Summer, it 
cr Plainly appears; that it is Then beſt ſettled 
eben the Heat of the Sun is predominant ) 
„bis Sepport of thoſe Vapours and Exhala- 
* 0s in the Air; which otherwiſe would diſ- 
o poſe it: Now, on the contrary, the like 
„ ecenity is beſt preſerv'd, when choſe Vapours 
nd ill Humours are let fal to the Ground, 
=_ to ſuppreſs'd by a hard Fro#} ; to breed no Di- 
e bence, till his warmer Beams lets em looſe 
4 eain into ſome New Commotion. 


cb. 


For, to reſettle a Winter's Serenity, after the 
lutumnal Rains are Falln, no more is requi- 
ed; than that their Moiſture, after it is funk 
Con eep into the Ground, lie Congeal'd There, 
ne he declines to his Winter- Quarters, to 
on EVE the Air no Diſquiet; till his reaſcending 
„eams begin to rouze em up again, towards 
Spring, into Fegg, and Mints; which the 
« oner it happens, the Change of the Wea- 
aer grows more Tempe flucu; and the Rain, 
n grofler, falls with greater Precipation; 
reine, if the Seaſon be farther advanc'd, the 
„„ commonly breaks into Fair Weather; the 
ame Hear which raiſeth thoſe Mi#s being 
W-1abled at once to diſſolve, and ſupport em. 
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Our laſt Great Froſt, and its ſudden Thay,, WI. q 6 
| a Memorable Inſtance of the Former Son 
1 | which continued, with ſome Intermiſſion . 
| from the Beginning of November, till the Eu 

of January; and, after it had enſhrowdcd th: 
Earth from the Rays of the Sun, for eigh! voi 
ten Days, with a thick Hoar-Fro#ty Sky, brok 
ſo on a ſudden ; that the Thames was paſlabif 
for Coaches, from Veſtminfter to Lambeth, i 
the Morning, and for Barges back again bi 
fore Night; the Sun's Rays having warm 
the Backſide of that Miſt all thoſe Days (wid 
was congeal d before, and floated thro the M 
nuteneſs of its Particles,) then (being mat 
liquid) concorporated into ſeveral Concre 
tions, and ſ»nk down apace, till it had me! 
all the Reſt. 

Another Froſt, about ten Years before This 

(which continued from the fourth of Februan 

till the rwentieth Day of March) froze it ſel 

out of the Ground, without Rain; the mor! 

enlivened Beams of the Sun, at ſo far advan 

x a Seaſon, ſtill carrying off the Foggy Vapou: 

k | and Frofty Exhalations, as ſoon as they wen 

; raisd ; and leaving an Interval of a happy) 

1 ſeeding (which was ſucceeded by an ear) 

F Flarveſt,) before any April-Showers fell to it- 

terrupt it; quite contrary to the Other, which 

broke in the Depth of Winter, with a haſty Ran 

the Air being then groſſer and heavier, that 
the Sun was able to ſuſtain. 


PPP... cc fo. Chee 
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Thus Fair Weather is of Courſe ſucceedel 
by Foul ; and cannot be long continued, 1 
Summer, without an Exceſs of Heat, to ſuppoi! 
thoſe Vapours and Exhalations which float 

| upon 
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n our Air; nor in Winter, but by as intenſe 
on, co ſuppreſs em: But in the Spring and 
ion, when the Eꝗquinoci ial. Sun ſtands Neu- 


Ev. in Reference to thoſe diſagreeing Qua- 
! hc: Vn and Dry Weather change alternate- 
4! oi: every Turn of the Find, without any 
roſe of Settlement; till either May gives 
abe Predominance to the Former, or Novem- 
„to the Latter ; and ſeldom without violent 
be , and raging Tempeſts; which, being 
rm (WS: d Meteors, conſiſting of Vind as well as 
hc. they properly belong to the following 
W ; where Both are jointly diſcuſs'd, and 
matic arious Phenomena are diſclos'd and Ex- 


nc. rated. 


nell 


Thk, 
nun 
» fel 
mor 
ance 
Ou! 
wert 
app) 
Early 
0 ii. 
thick 
Ran: 
than 


„ 25 6 6-3 £2 2. 6. > Chet 


edel 
J, in 
pol 
float 
upon 


CHAP. 


57 


In regard the Air which they paſs thro', do 
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b 8 E. C Ts» J. 
The general Notion of its Production 
EA SPS n nr" of which I ll 
already treated) and Wind (wil 
*S 4 © 1 now undertake), be compos! 
SCI: Two different Elements; yet ti 
ſympathize ſo much in their 1 
tions, that what I have ſaid of the Genen 
of the One, muſt in part be repeated, and 
ply'd to the Production of the Other; for, 
Water is rais d vertically, in the Former ; ff 
Air, in the Latter; and Both entirely, by t 
Rays of the Sun; notwithſtanding, as tot) 
Manner of their Deſcent, they differ no e 


not tranſmit em alike ; So that my prez 
Endeavour muſt be mainly employ'd, to « 
pare em together all along my Diſcourſe; : 
ſhew at every Step, their Accord in the One Rt 
ſpe&, and their Difference in the Other. 
Firjt, Concerning their joint Accord: 
the firſt Active Stroke that the Sun gave in il 


Generation of Rain, was to extract Vapour: 0 
0 


[ 


er, by a Diſſolution of its Continuity 
„„all Particles; that by the Increaſe of their 
-fcies, he might hold ic faſter, and raiſe 
ro? the Air with more Eaſe : So, in the 
ion of Wind, he mingleth his pureſt 
with the groſſeſt Air, which grovels 
n the Surface of the Earth; to make it 
her, by their Compoſition; and withal to 
Nit to a greater Height, Spherically ; ſtill 
ing it more and more below, and Con- 
yg ic as much above, as the Reflection of 
us eicher Increaſeth or Diminiſheth ; and 
at is allo renew'd by a daily Repetition; 
at laſt they grow too weak, to faſtain to 
vy 2 Load of Exhalations any longer; 
ich then begin to Fall again, towards the 
rface of the Earth, depreſs'd · by their own 
gt. 
Secondly, Touching the different Manner of 
ir Deſcent, the Water, whereof Rain con- 
„ being a much denſer and heavier Ele- 


. 


— 
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6 int, chan Air, (the Medium thro' which it is 
? ol paſs,) every Drop thereof muſt pierce it 
e 4/4i# Hole; to diſtill its Showers per- 
1 lariy towards the Surface of the Earth; 
* rereas windy Exhalations, how groſs and 
: fa avy ſoever they be, yet ſtill retaining 
ee Context of that Element, they 
"I uſt drive the Subject Air entirely down be- 
Hh A em; as the Salt-Flood repels the Freſb, 


hen their Currents meet; and (the depreſs'd 
ir, {till making a more obſtinate Reſiftance) 
at Part of it which is the Uypermo ft muſt 
ade, to find an eaſier Paſſage Downwards 
Lu the faſter it falls (always meeting with a 
kater Reſiſtance) it is ſtill conſtrain'd to de- 

ſcend, 


g * 
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ſcend, by a greater Declivity from the Pera 
cular; till its. Courſe arrives at laſt to a Ia 
il and becomes Progreſſive ever after ; the »M 
| Stream of Exhalations purſuing the ſame 7.808 
and puſhing forward all the while, til! 
common Stock be quite exhauſted : Thus 
Mind is produc'd, by a reciprocal Motion of EH 
halations; firſt Aſcending perpendicularly, yi 
then Deſcending again {till more and mo 
liquely by degrees, till its Courſe becomes 
laſt Horizontal, 


And foraſmuch as the Wind, according 
the wulgar Acceptation of the Word, is 4M 
ned, A Flux of the Air, which is the $46: 
its Motion; in Reference thereto, it is tobe 

Conſider'd, Fir, that Air is a Heavy E 
ment; as appears by the Baroſcope, which fi 
the pureft Sort Equilibrious to ſeven and tua 
WM Inches of Quicłſilver; or ſo many Foot of Hus 
it and, conſequently, the moſt natural Motif 

of the Wind, in Compliance with the 7enaf 
of its {aid Subject, muſt be Perpendicular, hi 


f wards the Center of the Earth. = 
1 | Secondly, the Wind being rais'd Spherical; Wi. 
5 the Sun, with due Reſpect to our Globes wil 
Fi perficies, muſt Fell directly towards its Cent 


And being alſo puff d up by the Compoſition 
his Rays, muſt return back as directly whens 
it came (as Air returns in a Cupping-glaſs whe 
'F the Flame is Extinguiſh'd,) as ſoon as they a! 
P withdrawn: Beſide, the Reflection of his Beans 
| being ſtrongeſt near the Surface of the Grounl 
| | which they fall upon; the windy Matter mul 


make the ſharpeſt return Thitherward: Hens 
| he 


-- i 
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deepeſt Deſcents create the briskeſt Winds ; as 
gs che ſharpe fi Showers, 
, To decline the Courſe of the Wind 
; 25 the Rain, that falls indifferently 
places, alike ſlides down on all fides into 
Valleys, ſo does Wind into the fame De- 
lions; and as Rivers of Water are directed 
their Banks ; ſo is this Flux of Air by the 
aten of the Valleys, which it chanceth to 
ino; the One Element, being as naturally 
Wii to follow the Conduct of its own 
as the Other; And Wind grows, by its 
eit Deſcent, as it were into Floods, ſtill 
larger and ſtronger Stream. 
eren Plains and Champion Ground, where 
Depreſſions are found to ſway its Courſe; as 
Hleavier and denſer Air (being Uppermos#t ) 
ceth its Way thro” That which is Lower and 
her; ſo the Heavier Side of any Part muſt 
w the Lighter ſide-ways after it; or the 
aker Side of the ſubſtrate Air muſt incline it 
tide down that Way; while Exhalations 
der it wnequally Ponderous, by their Com- 
£102; or the Vapours, which attend it, de- 
Wi: its Indifferency by Protruſion: But, both 
> Upper and Lower Air being withal ElaFick, 
> Motion of the One is broken diſorderly in- 
Blafts by the Repugnance of the Other, with- 
t End or Meaſure ; while, for want of any 
N Determination, the Wind runs around, at 
ier Times, in vain to find one, till it be 
nt, 
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Leſth, the Sun, which firſt ſtirs 1 this Tu- 
uit in the Air, by Rarifying it below, and 
mdenſing it above ; draws it after tim from 


Eaſt 
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Ea ft to We#?, by leaving it ſtill Rarified by if 
Preſence, for the More denſe to follow him 
its Preponderation : All which ſaid Points ff 
cur to be diſcuſsd and explain d, in the (ay 1 
Order that they are Propos'd. | 


S'E & 1. Ill 


How Wind is produc d of Air, by the A 
and Mixture of the Rays of the Sun; ili 
How it directed by the Situation of the Ear, 
on which it falls. 25 


INCE Vid Eſſentially conſiſts of a ff 

of Air; and all Motion is conceiv'd to pri 
ceed from Reſt; I am to ſuppoſe the Air ff 
be ſettled in a profound Calm, before it begiu 
to Move; and ſhew how the Rays of the Sul 
firſt diſturb its Quiet; partly by the Lig 
of their Compoſition, expanding and rari 


is 
ing it, as it were, towards a Vacuity ; au * 
partly by the Adtivity of their Reflection, n 
ing up the Groſſer Part of it in the Aerni 
while their Light and Heat increaſe ; and lat. 
ting it /ink down again into that Vacuity, whe (ive 
they are withdrawn in the Afrernoon ; which egi 
{ufficeth to anſwer the Mind's aforeſaid H, 
nition. s, th 
e. 
Thus the Air is rais'd by the Mixture aui m, 
Activity of his Beams upon the firſt Approach v 
and fails again Perpendicularly, as ſoon Hans 
e in 


they are withdrawn, by the Innate Propen- 
oo {100 
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of its own Weight ; but withal being ex- 
ſitely Liquid, is as eaſily inclined to follow 
= Jifferent Direct ion of the Ground's Declivity, 
ercver it lights: Hence it comes to 6 
== hc Morning and Evening's Air, conſtant- 
Lends che Riſing and Setting Sun, with gen- 
ale, upon the plaineſt Flatts of Ground, 
Wi 2midft the greateſt Calms ; breathing eve- 
crc, and every Way at once; and al- 
dit as Imperceptibly as the Riſe or Fall of 
and ſcarce to be diſcern'd, but by the 
fing Jo and Fro of the Flame of a Candle; 
pt, Heathercock-like, wou'd repreſent the Va- 
ty of its Motion, 
But, upon a conſiderable Advantage of 
ound, the deſcending Blafts grow ſenſibly 
liven'd ; and if its Declivity be increaſed in 
, or Compaſs ; the Wind makes more haſte 
wn it, and ſpreads it ſelf into a larger and 
onger Stream, towards the Falling Side; as 
8:7 rc wont to ſwell, and ſubſide towards 
| gt into the loweff Situations, while the 
Sy is calm, and leaves em Undiſpers'd. 
And, when they draw their Extraction 
Im alofr the Hills which ſurrounds thoſe 
int, their Celerity is increas'd, in Propor- 
dn to their Deſcent ; and they ſlide down, ſuc- 
ſively from all Sides, into the deepeſt De- 
eſſions; where, like Torrents fed with many 
e, and thoſe alſo ſwoll'n with ſuddey Show- 
„ they ruſh headlong down the Valleys, into 
< Pins below; and as it were Overflow 
m, with Inundations of Windy Matter ; like 
vers over-grown with Rain, when their 
anks are broken down, and their Channels 
e incapable to contain em any longer. n 
| at 
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Summits thereof, into ſeveral Parties; an | 
ſcend as divers Mays at once, into Stream 
as different Determinations, according to th ek 
Conduct of the many Valleys, they fall int 


But if it chance, that the Vapours and fn 
halations, whereof the Wind is compoſe, / 4p 
mount the Tops of thoſe Hills, WHENCE TK face 
derive its Origin; They rendevour, tee ently 
While, Wich A great deal of Indifferenc; wil Yoon 
they be broken by their own Weight, upon e . 


whether down into the Plains anderneat/, or. 
they be carried farther off into Foreign C 11: 
tries : As from the Tops of the Carpathian 11: ade 
in Hungary; where the moſt Eminent of en th; 
having ſcarce a Breathing Air «pon it, g- es . 
Beginning to the manifeld Streams that 2: - 
ther, in the Valleys underneath, into Floods vR;c1- 
Air, chat become moſt violent and Impe . 
tuous. en 
Or, it the Tops of the ſurmounted He 
Ridged ; or many of them continued in Cnc: 
the faid Maſs of Condenſed Air ſometinoM in 
plits itſelf into the 7wo contrary Winds o e. 
which blow from each Side at once, towarii': * 
the Oppoſite Points; as the Eaſt and Heft Vn e 
frequently do from that Ridge of Hills, wich 
{eparates Lancaſhire from Yorkſhire ; by the I 1h: 
pulſe of the condenſed Body of Air, that dig 
chargeth it ſelf Boch Ways, till ſome Count vi 
»otion Of the Air repel it; the like being dont!” i 
by ſome Hills and Winds in France, and othetf e. 
Places. | | pr (ls 
Or, if the Form of choſe Hills be Pra WW 
ical, their Tops being P:qu'd and their S115 
{mooth ; the Bodies of Wind which ſurmo:21]F iv: 
em, being pierced, deſcend every way #4" ; 
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ich ſo much Indiſfereney, that the Diurnal Mo- 
on ok the Sun, racifying the Air ſucceſſively 
Wor: em, ſufficeth to draw 'em correſpon- 
; ently from Eaſt to Weſt ; from Morning till 
%, that He lets em fall ; as is reported 

f Mo ant Viſo, that over-tops the Alps: And 

ps the Wind, being drawn ſo far as One 

around it, may compel the Air on the 

acheſide of it, to blow the contrary Way 
ong the Other ba! F, to perfect the Revo- 
on. 

But it c much Otherwiſe, when a 
dus Maſs of condenſed Air is ler fal 
dun from the Top of a High Moun- 

wichoin any ſuch Predetermination ; 25 is 
pu equently, from the Top of Parlock neat 
ncafer ; where the Vind tumbles down into 
dale with ſuch Precipitation, that, by its 
11143 tom the Bottom of that Valley, it 
neunte the Weiterly Heights of Ground ; and 
carried aloft to near the ſame Height, till ic 
Il ihr the Sea ſome Miles off; while the 
fe Gales have blown underneath it, for 
W's ime, the contrary Way; as appear'd by 
Wc Clos, riding Both Ways at Once, 


p 4 
; 1 
10 2 


Thus out of a profound Calm is drawn a 
eat; ing Air, by the Beams of the Sun mix- 
with it; which, being enliven'd by thei 

4 ity, firſt aſcends ; and, afcer They are 
na vn, is let fall again by 4 ics Flux down- 
25 2 3 wag gives it the Nature and Notion 
: And the Reflection of his Beams, ba- 
| i ngeſt near the Earth's Superficies, makes 
wer Part of it Lighter, to incline it to 


17 Ind withal more Expanded, to make 
© room 
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room for its Reception: Now being thy wm tt 
PC fed, and ex 1 Liqu. d, it muſt a as e901 
follow the eaſt Dec:i4 Hy where it Falls 
the Hieber ic i: mounted, ſtill with greg 
Precivita tion; and the farth oY the Valley: 4 * 


Fw Anm mm 
» 6 
"* 
3 
. * 
* 4 
— 


extended, either in Defth, or Breadib, f 
gros into £1 catcr Fleeds „ an id Flow mOre 7 ze m 
ou, according to their Direll ien; as appeußß 
by toe IntFances 1 have produced for the ao 
le Hence it 18 ro be Concluded. Tn: 


5 
ind is nothing elſe but ſuch a Flux of 
I have deſcribed. 


S E C T. III. 


Huw 5 e Motion of the Wind depends on the un; 
| Poiſe of the Air 3 and How its Fla 
diverſified, inits Poſſege thro [t. 


INCE the und 18 defined 2 Fu: 7 
Air, and the Air, ſo moved, is 2 Pon | 
rous Element, as appears by the Bir 


(which makes the Weight of the Arr 755 
when it is /ighteſt, equivalent to ſeven and i 
ty inc: bes of Duickſile er ) no more is require by 0 
from the Sun, to convert it into Wind, That R. 
firſt to Rarifie the Air more belo 1, by the Brill 
neſs of the Beams near the Surface of the Ear! ng 
and {well 1 it up Spherically, by the Mixture ( mie 
his Rays: And afterwards, by withdraw nt 4 
em again at his /c:ring, to condenſe it above, | 

Ir SE 


make it Heavier, to Fall perpend: cularly 0 * 


che Center, and ſupply the rarified Space L 6 
heh 
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ind Him: Juſt as after the enkindled Fl: 
e pell'd the Air out of the Cupping-glals, it 
— immediately, to repleniſh it again, at- 
che Flame is extinguiſh'd: And withal, 
nce the Sun draws, all the while, the faid 
S120 Space after him Tranſrerſly, into the 
©, by his Diurnal Motion; the Wind muſt 
lee him Thitherward, to latisfie its a- 
1ention'd Definition. 


Net, notwith ſtanding this EaSterly Deter mi- 
„„ of the Wind; the Sun, to leave it fre- 
berry of Blowing from any other Quarter of 
= - i[cavens, in this our Temperate Zone, (where 
$- lays are weaker, and his Courſe of a 
aller Compais than in che Torrid) and alſo 
dire? its Motion more effectually, from eve- 
u of the Compaſs, on Occaſion ; per- 
W's |: cither 1/, To follow the wnequa! Poiſe 
5s own Weight towards the Heawier Side; 
24%, To fall into the / ate Air, where 
i: Henke gt, and leaft able to ſupport It. 


[x 


Fri, Concerning the Former Part: To 
che the Motion of the Wind both Force 


1 
ire %, at the fame Time; the Syn, from 
%% to his Serting, ceaſeth not to fill the 


with Exbalations and Vapours; which, con- 
DT 9 C h - h 5 91 id ] 0 

ing of Earth and Water, cho' divided into 
Ha Particles, ſtill preponderate the Am- 
nt Air, and preſs it downwards ; as neither 
owng Lighter, nor filling a greater Space by 
ur Separation: Again, That windy Matter 
ns 4rverfly extracted, both for Quautity and 
chin F 2 Duality. 
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Fuality, Here and There, out of et ar! | 
Places; muſt as differently affect the Incurn:oG: | 
Air, to move Tranſverſly ; and purſuant then 


to, give the Wind as variou a Propenſion . 
wards all the Points of the Horizon ; ani 
leſs effectually Here, on Champion Ground 
than the Declivity of Hells and Valle act 


do in Other Places. 15 
And, whereas Exhacations ate ſo finely it! 
mix'd with Air, as to give the Wind an [tri 
Tendence by their Compoſitions ; and Vaporr; 1: 
only annex'd to it, to impel it Extericurh | 
Protruſim ; yet, foraſmuch as their N 
Propenſion, draws 'em Both downwards, Thi 
19intly concurr to the Wind's Prodaction and Ci 
duct; ſeldom deſcending apart: After the Or 
has Open d the Paſſage, the Other ſtill makin 
more haſte to purſue and overtake it; and mi 


tually propagare each Other: The h 5. 
by condenſing the Vapours into larger Di ©: 
of Rain; which, by growing greater, anWih.!-. 
falling faſter, on the Converſe, haſten ons 
Air into Wind, to ſupply the ſame Space e 
re{tore the Airs Equilibrium, by their Pre 
pitation. W 11 | 

Thus the Wind's Indifferency which way Wiſh: | 
Blow, is effectually determin'd by the Une: = 
Poiſe of its own Weight; and its Flux is Hy 
ted by the Uneven Support of the Air, wii ite 
ſuſtains it: Now, altho' the Paſſive Part, (noon: { 
which the Adtive Wind is to force its Way, Rin 
exquiſitely Thin and Fluid; and more lippe . 
than Ice, to let it ſlide down over It; 2nd Wil, e 
calily ſtoops to its Preſſure, on the declinin: i; | 
Side, if gently Mov'd ; yet it grows hard ir 2. 
Compreſſion; and Ob5tinate, if it be ue ough 
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F 
„ Coed and Force: And the Air (like Hater 
ovich ½ine, or Balm and 0% with other 
01075) is never quiet and at Eaſe, till the 
iet Part be Loweſt ſeated; and all the 
of in cheir proper Stations, to render the 
ole body throughout Fquilibriow : Hence 
chat, as Rivers of Water are confined to 
j-'r Channels 5 and their Streams are regulated 
— ov Hrected by their Banks, which Way 10 
ore, hither to Flow, and after what Man- 
in dur preſent Caſe, 


g. 2. 


, The Flux of the ind muſt concede 
. vourable Diſhoſation of the ſubſtrate Air, 
all choſe Reſpects. 
Fist, If the Airy Matter, whereof the Wind 
:vmpouſed, be advanced ſo High, and the 
4/1rai2 Clouds prove lo groſs, as to render its 
lotion perfectly Level before it reach the Sur- 
ce of the Earth; it hurries thoſe Clouds 
ong wich it through the Sky, at near the 
* Height, at a mighty Rate; (Nothing 
At 1+ //edfart or ſolid occurring, to ou or 
ard its Career,) notwithſtanding the Rack 
ay ride underneath perhaps Tranſwerſly, or the 
uite Contrary Way, by Vircue of a like Impulſe 
om ſome other Quarter of the Sky; till all the 
I Winds fubſide into Calmer Weather: Or, 


J 

vo" „, In caſe the Weight of the Wind pre- 
0 "|, ce its Deſcent down to the Ground 
008: aal) Obliquely ; it rebounds again into the 
near the ſame Angle; and is Reciprocally 
ehe down again, by its Preponderarion, 
wil 


nough the Ambient Matter; and fo Up and 
5 Down 
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Down, with a kind of Undulation ; moving (x. 
ward (Uke 2 full- blown Bladder caſt Upon! 
Marble Table) with progreſſive Subſulte, ti 
the Energy of its fig, Impulſe be ſpent. 


Thirdly, If peradventure the Deſcent of . 


Wind be f » A1. fected f the P pt ndicular | 
ics Approach to the Earth, to ſweep the PH 
whereon it lighis, with a ſmooch Horizm 
Gale; yet preſently its Flux becomes di 
der d, by its Aube ſiun to the Ground : which . 
ing fixd, retards its Motion below; Mile d. 
Flaldit) of the Air aloft, devolves it with mn: 
Freedom, as to the Upper Part; which, Ike 
Bow! caſt upon a Plain, moves forward wi 
Cyclo:aical Furls, one wrap'd within another, 0 
its Motion ceaſeth; which, like Waves ot tt 
Sea driven into ſhallow Water, tumble bea 
long One over Another, as if they ſtumbled u 

on 2 broken Bottom, | 
Furibißy, Though the Flux of Wind (all ti 
ſaid Impediments being remov'd out of i 
Way) had free Liberty in other Reſpect, 
diow to every Point of the Compals, with"! 
any Difference; yet it cou'd not paſs fon. 
towards any of em in particular, without /4 
ping aſide, and making its Returns To and I 
alternately at every Inſtant; the Paſv: 4 
{till making the greateſt Reſistance to the 1 
Hind's Motion in a direct Line, where it 15 
Oppreſs'd : And the Wind being alſo in de 
dineſs, and well prepared to flip aſide into. 
ea/ieft Paſſage, it creeps forward with See 
tine Windings, without Intermiſſion: Hence! 
Meatber- coc changeth its Point at every Þ/ 
While the Wind paſſeth on its Journey, * 
Sbip under fail does its Voyage; which but 
1 


 -t 
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Lie pea to keep it as cloſe to its ain Courſe 
WW... liole, yet never eddy. 

. 75 . e to theſe manifold De 
Jo the iud the Elaſtick Force of rn » And 


Wc: Streams, which have run „dent and conti- 
| 41! this while, are preſently broken into 
, and frequently ito rufred, Blaſis; which 

more noiſy and tumultuous at every 
urn; Fans upon any Reſistance, exert them- 

into orster Efforts, to beat down alt Op- 
on : And aſter One Ruſh 15 over, they 


Ar ac 2 AC Vantage of the C alm, to recollect 
_ at Foren and Prepare for Another 3 and 10 
reid, Fourth, Fifth, &c. while the Ter 


Aſteth. 


Hence it is Obſervable, that in the Calme/? 
us after the longeſt Intervals, they exerciſe 
hes reazeft Violence; and make more Jude and 
ſurpri ding Eruptions in the Beginning of a 
Storm, when they are mos reſiſtcd, than alter 
the Air is render'd compliant with cheir Agita- 
tion; and ſtill they become more fierce, while 
ic temains clear and free from Vapours, not to 
clog cheir Efforts ; Yet never attain to the 
a Exerciſe of their Authority, till the 47 
as in Wind- Guns) be Rana 66 gd alike by con- 


. 
—_ ' 
YL 


{ 147 Þ Haas on all Sid es together. 
1 Hence the Motion of the Hind is render'd 
W 8 ow and inconitant, as not to be rac: 4 
C1 $ a4, ineated but by it ſelf; vet, tis repro 

l 


Ke! more viſehty to the Eye, as it is audible 
0 the Ear, or tradtable to the Hand, by the 
c011:0mitance of a Train of Smoak, chaled. 
theo the Air by a gentle Breeze : By which, 
al: the Diverſity of U; and Down's, TV's and 


, 4 Fro * 


» i * * * 4 — — 


Fux retire back again. 
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Pro's, Bickwaras and Forwards, are drann: 
2 Life upon che Canopy of Heaven : tg 
Itho* they all proceed from the Few Cas 
which J have already 3 Aſlign'd; vet thei: $ 
forts run ſo variouſly and con *ingently nterinty4 
at every Turn; ploduc ing - ſuch a Diverſit 
odd and ircegular PosFures, and Figures ol t 
3 ; that no Licenſe of the Paine, 
Pencil, directed by the wildeſt Strains of Px 
tical Fancy, can reach to deſcribe it at Lane: 
And 


133 
* 


Concerning the Must which are raiſed 4 
Sea; They wander thro the fame Wildernel: 
of Initabiliry ; its Superficies being Plain, with- 
our any Emin ences to give em Fall, or Depri(} 
ons to direct 'em, like Breezes upon Chari 
Grunde: And are mov'd To ang Fro with ſe 
much d. ferency, that if they be not repuls 4 nt 
their Entrance into Creeks and Rivers, by it kron- 
ger Land Winds ; they conſtantly fer im em 
vith the Influx of the Tide, and wich its K. 


And if thoſe Ce. Wind: conſiſt of ſtronger 
Plaſts, and be withal Outward bound; They 
are as much beholden, to the Heights of Rock!, 
or Boldneſs of the Shores, for their Force and 
§peea, as if they had Blown at Land: And ior 
their H 11contal Determination, they depend rg 
ifs on the Flux of the Streams and Currents un- 
dernerneath, while they keep within ts 
Sounding s ; than Land- Iind do on the Decl. 
wity of Hills, which give 'em Fall; and 
the Cavity of Valleys, which receive om 

ANG 
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ealike Jiver/ifred, with Reſpect to Both, 
dieir Sorts and Sizes, as long as they are 
within the Limits aforeſaid. 

B.. :{ thoſe Winds be rais'd ſo far off at Sea, 
ber Coats nor Currents can increaſe 
ce, nor influence their Direction; the 
by the Uniform Reflection of his Beams 
Occan, performs Both no leſs Effe- 
by Draiſing an Efluvium of Vapours 
WW | alztions into the Air, in as great A- 
ee, while he is Preſent ; and letting it 
Wn again in his Agence, with as much 
ion ac Sea, as any where elle : And 
this Annual, Menſtrual, and Diurnal 
, cheir own Ponderation ſtill purſuing 
ur ſe, gives em an endleſs Diverſity, con- 
i! with an abſolute Determination; the 
&-11'- >uperficies being plain and ſmonth, to 
bee and eaſy Paſſage for every Blaſt, 
Fic the rough and rugged Surface of All things 
& 15 Obſtinately re,; That makes them, 
Sz, the molt conſtant and Uniform of all O- 
Nad ü co reach the fartheſt Diſtance; and 
; hat Variety, more hereafter. 

Tina,, The Wind as well as Rain, both at 
Land, depends upon ſo many various 
. Contingent Circumſtances, throughout the 
y941e Zones ; that as thoſe Showers, ſpoken 


dne, were dipers'd Here and There, by 
bs, with an indefinite Diverſity of Duan. 


„, and Duration : So their conco- 
-n Blaſts of Mind, were proportionably 
enn the fame Reſpects: But add there- 
ds archer Confideration ; viz. That eve- 
ot e Portion of Air, whereof thoſe Blaſts 
lte is indefinitely Compreſſible; on the One 

Side, 
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Side, by what drives it forward; and on 
Other, by what reſi it; and they mud , 
ert their Elaſtick Effort, with ſo die 
Speed and Force againſt that Reſtraint; 
perhaps no Two of em were ever the n, 
all thoſe Reſpects, ſince the Creation: V 
to add Force to their Variety ; ; 


—_—— 


_ * . 


8 E T. IV. 
Of the' Production of Storms and Tempeſt; 


XL that has been hitherto Diſcours! 

| the Nature of Wind, and the feve 
Determinations of its Courſe, is no more th 
Ordinarily happens, on all Occaſions, ink 
ference'to the Poiſe of its own Weight, inclin 
it to Fall; and the previous Diſpoſitions of | 
ſubſtrate Air, to admit and direct it, as tot 
Subſtance of its Motion: And, wheres 


1 
11 


have all along Treated the Exbalat ions, he 7 
of it is compoſed, as Principal ; and Vapo tory 
whereof Rain is made, only as Acceſſory : Bei it 


te 


now to deſcribe Storms and Tempeſt, whi 


. equally conſiſt of Both, either conſoin d or a |<: 
am to reſpe& em as ſuch : And, in Reg 
Vapours are viſible, and Exbalationt are not: / 
begin with the Former, to explain the Lai: 
which are inviſible, as conſequent to ener þ 
way of Explication: + hey 

Now, as thoſe Rainy Vapour, when, Vt 
longer Continuance of Pair Weather, they he: 
j toren 


rais'd Higher than Ordinary; as they 21! 


one 
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% in Height, ſo they are enlarged, and 
ei into Clouds of a greater Compaſs, from the 
i Io Acceſs of freſh Recruits, and this Vi/ibly ; 
way infer, that their concomitant Exha- 
„ do the like, and Embedy themſelves, 
= fer their Inviſible Manner: And as thoſe 
1s of Vapours ſomætime grow to Overcaſt the 
nens; 'tis reaſonable to ſubſume, that 
cle Rodies of Exbalations become Co- exten ſive 
ith em; even after Both, by their greater Ex- 
en, are vaniſh'd quite out of Sight: Whence 
bos, that as thoſe Clouds become viſibly, 
of Rain; which Fall ſuddenly. and 
re /con ſpent : And that Overcaſt ſuits with 
. Terapeſts of a longer Continuante, and a larger 
went: So, by Parity of Reaſon, theſe Exba- 
lang muſt ſupply both Storms and Tempeſts, as 
the Windy Part: Let us ſee how the Opera- 
on is perform'd, in every Reſpect. | 


. 
5 


C. x. 


Fir, Concerning the Production of a 


hel 
11008871 : The Vapours and Exhalations provided 
Bir it, begin, even while they are yet Invi/ible, 


tend towards the Center of their Gravity, 
here che Lines of their Accumulation are the 
"zeſt, and conſequently make the deepeſt Ins- 


„ into the Air underneath: And the Reſt 
Lung Thither from all Sides at once, (as Wa- 
em poured into a Tunnel, ſinks into its Spout,) 


ney multiply their Concretions into the great- 
it Drops, which condenſe at laſt into a Cloud; 
here they are diſcharged headlong into a 
tor, till (their Evacuation exceeding their 
oncretions) the Aleviated Air ſbuts itſelf up 


Again; 
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again; while the ret of the Stormy Matter 
which remains, tending towards the [ame Pla 
prepares it ſelf for another Eruption. 
For, the Firſt Effort of the Storm, having 
carried off all its Watry Part cliat was d 
for it, and every Drop, as it fell, leaving th; 
Hole ſhut thro' which it paſs'd ; the Wind, thy 
purſued it before, is now put to a Ffop ; and thi 
Air is rendred ftanch and ſerene, till the Remainin 
Stuff, which was left unprepared, tending to th 
Center of the precedent Evacuation, and crowd. 
ing into a Narrower Compaſs, repeats ſucceſſion) p 
all the aforeſaid Concretions, till it be diſchu 
ged after the ſame Manner, purſuant to the Fr 
mer; and ſo a Third Effort ſucceeds the ſecon! i 
and a Fourth the third progreſſively, one follow 
ing another with the ike Intervals ; ti!) ti 
Sky be quite rid of all ſuperfluows and trouble 
Matter, to give the Air any fartber Diſquice. 
And, in caſe the Welkin be diſpos'd to let min 
Storms fall, in ſeveral Places at the ſame Tim, 
they breed no new Diifurbance in the Air, 
while they follow the Courſe of the Wind: zu 
if they vary from it divers Ways, the Ambient 
Air becomes tumultuous on their Occurrenct! 
And if their Motions prove Adverſe to one 41% 
ther, their Rencounters grow more wiolent; 
whether /o directed at their firſt Eruptions, 
or induced, by their own Weight, to fall int 
ſome Emptineſs in the Air below; where the) 
Inſult each other jo outrageouſly, as, in thell 
Congrels, to rid up Oaks by the Roots; and ov 
brow Caftles, by ſhocking the Earth and ſap! 
rbeir Foundations: Nay, ſometimes ſwallowin 
up whole Armies, by aſſaulting em from 1 
141 
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Wu Quarter of the Heawens at Once, with an 
reſi;tible Indignation. 1 
en but One ſingle Storm, how fierce ſoever 
ve, ſets again# the Wind, the Conflict is not 
> ſharp, being much abated by the Defendant, 
the yielding Side; yet becomes more Dread- 
„ by the Addition of Fire- Arms to their Fury, 
Wpccially amidit the Hears of Summer, while 
De Air is, on all Sides, impregnated with ſul- 
Wow and combuſtible Matter; which Both 
aes ſweep together in their Encounter; and 
* * it into a Ferment, and overbeatin 
by cheir Agitation, makes it take Fire, an 
charge ic ſelf in Clap, of Thunder ; which, 


icing invole'd in the manifold Farls of the Com- 
g Clouds; each Crack breaking the Shell 


its Incloſure, gives Fire to another of the ſame 
ank, till af be diſcharged in Order at the Con- 
Wrels of their Encounter ; as if the Fronts of 
eic Battles fir'd their ſmall Sbot upon each 
rher. | 

And if it ſo chance, that any of the Cavities, 
tween the Fronts of thoſe Embedied Clouds, 
not ſo Enfolded within the Reſt ; bur 4i- 
ly Extended, and as it were, drawn out into 
ang hollow Tube; the Train of Etberial Gun- 
wder, incloſed therein, taking Fire at the 
[pper End, preſently diſplodes a Thunderbolt of 
oft refined Matter out of the Lower; as 
uick as a continued Rarefuction and Lightning 


cher n drive it; and much 1wifter than a Ball of 
bei paſſeth out of the Mouth of a Canon ; 
0nd withal ic is of ſo ſubtle. and penetrative a 
ui ure, and well fitted to do Execution, eſpe- 


ally where it finds mo#F. Oppoſition ; as ſome- 
times 
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up the Rear; They jointly fill the Air wit 


Of the Production of WIND. 


times to melt the Sword and ſpare the 5% 
bard. 

This Fir Diſcharge being over, pre ln 
ſucceeds a Second; and this is back'd 1 
Third, Fourth, Fifth, &c. as long as their an 
mon Store of Ammunition holds out to mainrir 
the Fight; for the prevailing Storm beating 
back the yielding Wind, and {till encountring 
the freſh Supplies of fiery Matter, while it bring 


repeated Polleys of Shot, till the aſſailant Storm by 
ſpent in the Purſuit; and the defendan: in 
be ſo reinforced to reſiff by its Retreat; tha 
Both Sides after all are well content to ac 
eſce with a drawn Battel : The Air's Eli 
brium, for which they engaged, being at | 
perfectly Reſtored, 


I F. 2. 


Thus the ſtrongeſt Storms are ſooneſt ipent 
if they be not prolong d by Intervals, befor 
their Supplies of Matter be quite Exhaut#td: 
and their intermitting Fits grow ſometime: init 
Chronical Di ſtempert of the Air, when thei 
ſcatter'd Clouds fpread into Overcaſts aloft tht 
Mountains, and become a Boundleſs Ocean 0 
Wind and Mater; without any other Dixechia 
than to follow the Propenſion of their own H 
towards their heawiett Side; or that which the 
ſubſtrate Air is leaſt able to ſupport: And, being 
once ſway'd that Way, they are carried dow 
the ſame Declivity thro' the Air ever after; 
1. Either according to-their own Bread! 12 
as at once to involve whole Nations in à Tem 
peſtuous Deluge; 2. Or only in Part, as (0 

LOW1ng 
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the /pecial Impulſe of ſome Exterior A- 
„ ha; et ſer em on foot; and that Patt 
ins 4 Second; and this 4 Third ; the 
|... !mpreflion is carried on to the Re? pro- 
Mrely, as long as a Train of he /ike Diſpo- 
continues in the Air to vecei ve and encou- 


eir Motion. Now, in regard Tempeſts 
es of Fire intermix d ; and ſtill ſome 
I j 
| > 
: 


> commonly compos'd of Vind and Water; 
ne Of *em is predominant above the Reſt: 
ke here an Inſtance of every Sort. 

ha Of che Firſt Sort, whoſe chief Ingredient is 
„„ was That horrid Tempeſt, which ſome 
, raged fo dreadfully in the South of 
%, and drove the Sea over ſo much 
in the Weſt, and threatned London with a 
ater Devaſtation, by the Overthrow of ſome 
lings, than was cauſed by Fire in the great 
://xgration ; And pals'd afterwards beyond the 


* 


ei as Denmark. It muſt needs have been 
eg and encouraged all that Way, by che 
Fe eich Diſpoſition of the ſuperintending 
ined ir, which firſt ſet it on foot in Cormpal, near 
he 


e Land End, to carry it forward all the while 
| its Stock was ſpent, and the Hurry was 
„on over. 

Ot the Second Sort, which chiefly conſiſts of 
, s That prodigious Storm of Hail (or Rain 
gear d,) which paſs d ſoon after, on the 29th 
April, thro' Lancaſhire and Yorkſhive in iw9 
Space, from the Triſh Sea to the German 
an; pouring down Stones all that way of 
ut or ten Inches Circumference, and {ome 
ches long; and of all Shapes and 
"oo. (M2gtnable, to the great Wonder and 
Aſt o- 
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Aſtoniſhment of the Beholders ; Such was the 
-1ureble Diſpoſition of the Air all along (cr t. 
Storm, As to continue the Impreſſion of its fir{t [1 
pulſe, according to the ſame Direction, (1; 
Sea to Sea; the Mot ion of the Wind, as it pal 
from the One Extreme to the Other in ſo hn: 
Time, being next to a Calm. 

And as to the watry Vapours whereof ti 
Storm conſiſted, they being driven, at thei 
firſt Concretion, diſorderly into Unequa! Her 
by tempeſtuous Blaſts of Wind; And agiir 
ſuffering a more irregular Compoſition by dt. 
Shock of Thunder; concorporated in their E 
into greater and more unequal Balls of A 
as long as they remained Liquid ; but drawin 
after em a froſty Air, they became Congeal'4 
and after that, being precipitated into 2 mo 
fter Region below, were Cemented together int 
an Icy Conſticutian ; and became Form: 
they grew larger, into the Oddeſt Shapes thi 
Precipitation and Chance cou'd poſſibly oc 
ſion. 

Laſt ly, That ſtupendous Commotion in the At 
which ſo much damnified Holland that it ble 
down all the Stecples in Utrecht (that of the C 
thedral only excepted,) and reduced the Bo 
the Church to a Heap of Rubbiſh ; and endan 
gerd Amſterdam to the ſame Fate: As it «ll © 
conſiſted of Vapours and Exbalations, with (1: 
Storms of the Two former Sorts; ſo it was «lf 
#inguiſh'd from *em by additional Flaſhes of Fn 
and Smoak ; to expreis in Thunder, and L 
ning the utmoſt Fury that Fire and Water co 
exerciſe upon one another; and Both con 
upon all things elſe, in order to their I 
Hruct ion. | | 

Not 


1 
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Now, to diftinguiſh, after ſome manner, a 
11 from a Tempe#t, which alike proceed 
om a Stagnation of Vapours and Exhalations in- 
rmix'd : The Former ſcems at firſt to vreak 
of the Sky thro' a ſmall Cloud, as it were 
ut of a Bottle of a narrow and contracted Orifice; 
t preſently ſpreads irfelf to à greater Compaſs, 
1 liſchargeth its Fury with ſ great Violence 
d Precipitation, that it is ſoon over : But the 
mp: flides thro* the Air with a floaping De- 
ity, as one Plain does off another upon the 
lination; and becomes of a longer Conti- 
and larger Extent : Yet Both are agreed 


ance, 


"SW follow ſome previous Determination, to direct 
I cir Motion forwards progreſſively: Whereas, 
m0! the contrary, the Spout and Hurrican always 


pin with a Calm, and end in a Circumgyration; 
cording to the Remarks commonly made upon. 
m; and which are laid down at large in the 
nſuing Section. 


At, . . 
blen 

w See r. . 

dan. : 
Mo e Production of Whirlwinds, Spouts, 
| th and Hurricans. 


[Aving conſider'd the Motion of the Wind, 

as being either conducted by the Courſe of 
dun; or byaſsd by the unequal Poiſe of its 
Gravity z or draws. aſide by the Declivity 
the Surface of the Ground whereon it falls: Ic 


%o Enquire, to what Point of the Com- 
| | G paſs 
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paſs it woud ſteer its Courſe, in caſe of a pu, 
Indifferency in all thoſe Reſpects ; which my 
happen in a Calm, upon a Plain, in à Sun 
mer s Morning. 
In this Caſe it is to be Obſerv/d, that a: ſag 
as the Riſing Sun begins to warm the laſt Huy. 
ing's Dew into a Mornings Miſt ; if the Grown! 
whence it is rais d, be throughout of the fam: 
et Or dry Conſtitution ; the Air grows by De 
grees greſſer and more Opacous, in the He Pn 
portion, without any other Diſcompoſure: by 
if, on the contrary, it be variouſly inter(peri! 
with Lakes or Boggs, to charge the Air u. 
gually with their F/luviums ; it ſeems to become 
ſomewhat Uneaſy, fleeting gently To and Fr; 
and advancing ige into A cooler Region, be. 
gins to break into the ſeverah, Conſiſtences d 
Vapours and Exbalat ions; and the more 4 
and Aquecus Part ſtill Aſcends, and Rariſies int 
the purer Air; while the groſſer and Terr 
Matter ſinks alike in it, being condenſed by is 


ick 

Refrigeration. | 
And withal, being centratted into 1 U. 
Compaſs, thoſe Exhalations ſeparate into He. 
ftinct Bodies; as having been diverſly futniſi . 
from the adjacent Places; and being BccalnYh:; 
turn round in.vain; to find out ſome /pecio! Dl: -: 
rect ion; While their devolving Spires, by bail! 
ning their Deſcent (Periwinkle-like) drow c 
into a ns7r0er Compaſs ; and twiſt themſeh 
at laſt into almoſt ſo many Points: But wir: 
they reach che Bottom, they unfold themſclvn: 
and ſpread again [pirally and Thoſe which [a ec 
upon Mater, according to their different a 
dences, draw as great a Diverſity of Figure: up l.. 
its Superficies, running through all the Cont 


ne 
St 
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%% While thoſe which fall upon Land, 
ick up LEAVES and Sticks, Here and There, 
ite Woods and Siraws and S in the 
iclds; wh ich they ſcatrer and d:/p ſe again, 
ich 4 ir N Diverſity of Curwuilinear Mo- 
„ill che firſt ſupe rvening Blaſt of Wind 
5 n on the Scene, and {poils the: 17 Spe rt. 

; the Caim happens to continue, till 
be drawn up inco Clouds ; and theſe 
rvaporated, as to their watry Part, into 

Fach of them leaves in the Sky a ducky 

Dis of Exha lat ions, of a more inſeparable 

170/7:1-n, behind it; which, being more pon- 
ron, chan the Common Air, ſmk: a While, 
icularly, down it; till che ſuppreſsd Part 

ou ing mire Condens'd below, and making a 

ea:er Reſiſtance to their Deſcene ; ; Thoſe Em- 

lied Exhalations are forced to J p aſide Ob- 

Hel, to find an eaſier Paſſage Downward : 

ut which way ſoever they tend, ſtill meeting 

nh more Reſiſtance, they 4. fett their Cour- 

5 more and more tewards the Center of (inde 
rat! 25 where, the Motion being flowe#t 

1 tter becomes 947 ponderous, to draw ' em 

1 ha ” > till they become Cocadar: And the 
almé ding Part of each Diviſion, draw! ing down 
a! Dy ier it its concomitant Body of Exhalations (Hi— 
halt , by the ſame Vert igin jous Traci CG, they be- 
e ſo many Hbirlwinds; which increaſe their 
Je at every Turn till they reach the 
Wen ron: And then being determin'd, either by 
ſelye INC Previews Declination of the Air, or by the 
cha of the Earth's Superficies, whereon they 
1 nal! ; they move forward with a progreſ/1ve Cir- 
5 PV 2 en, ever after; juſt as Siraws or Leaves 
Crab into a po contract the ſatne wertigs- 
(11001 | G 2 nous 


8z 


the Sea; till the Tumult ſurceaſing for wa 
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nous Motion, and continue it down the Sire 
progreſſively, till they be quite Diſpers'd. 


Thus a [mall Quantity of Moifture, hois d wit 
into the Sky and let fall down again, become 
a Whirlwind ;, but, being only the Product 
of one Morning's Sun, eſpecially at Land and ini 
Our cool Climate; it wants both Height to Fill 
and Weight of Vapours to drive the Air into z 
farther Diſorder: But, on the contrary, x 
Sea, where the Surface of the Water is through 
out Uniform to yield an equal Supply of Moi. 
ſture on all Sides at once; They muſt, upon! 
longer Continuance, ſpread more evenly, like! 
Canopy, over the whole Face of Heaven; an 
be of too large a Compals for the {aid Hin 
Motion; and ſor want of other Determinatin 
as an Unſupportable Load, muſt at laſt hut 
down à Sallyport by main Force; and Tumil 
tuouſly ruſhing into it from every ſide, mul 
croud themſelves into a Spout ; and diſen 
bogue their Stream down a Pillar of Mater im 


of a fartber Supply, the Top of it (which befor 
ſeem'd to reach the Heavens) is let fall at ui 
and Immers'd in the Ocean. 

Hence it is conſtantly obſerv'd, that, for 
veral Days before the Spout chanceth to fil 
the Surface of the Sea continues Smooth u 
Even, to furniſh more Vapours by its nj 
Reflection: Beſides, the Air remains profound 
Calm, not to drive 'em into irregular I. 
Clouds, and occaſion their untimely Fall: Mot 
over, the whole Face of Heaven appd 
Serene and Clear, not to hinder the Moti 


of the Sun's Light or Heat, from raijine * 
tel 
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Height; and holding em ſteady througli- 
t their Expanſion over the whole Firmament, 
-ir Burden is render'd throughout alike ſup— 
Portable, by the Equality of their Diſperſion ; 
Ind every where Inviſible ; till at laſt growing 
 Ponderous, and the Sun's Beams too weak to 
Hort 'em, 2 Breach is made; and, all crowd- 

ie thicher, they condenſe into à Cloud; and 


borried into a Spout by their Precipitation; 


) i a . » 

*. ©: {ing Part drawing the whole Maſs of 

Wn OE it; till che oppreſs 4 Air be quite 
of its Load; and that vaſt Expan- 


©: Vepours, that oppreſs'd it, be Exhauſted. 


To deſcribe the whole Appearance, according 
; 0>{ervation ; before the Cloud (which is 
n infallible Prognoſtick of the enſuing Srorm) 
2 vi/ible, is diſcern'd 2 du Obſcurity in the 
ky of a thin Rain, haſting from all ſides towards 
he C-nter where it is to fix; and the Sea's /u- 
cee becomes plain underneath through rhe 
rellure of the Air, which deſigns the Compaſs 
herein it muſt Fall; which ſoon grows row; 5 
gain, wich the Diſturbance that attends it; 
ad contracting the ſame whirling Motion, con- 
lenſeth the preliminary Drops of the Storm, 
which before were thin ſcatter'd by their Gy- 
ation) into A thick fort of Rain, which ſeems 
0 a/cend out of the Waves: As a Fogg which 
alls on a Summer's Evening, condenſing firſt 
elow, ſeems to riſe again, though the Vapours 
yhich augment it, really deſcend all the while: 
ad the faid Cloud, ffooping from above {till 
e, meets the Other which /eems to riſe ; and 
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ſpreads itſelf more and more upon che Sur 
of the Ocean, Sbirally ;as long as their com 
Stock of Vapours and Exbalat ions can hold o 
do maintain it. 


F 
Such Defluxions or Catari&s of Water from o 
che Shy, are commonly call'd Spouts, itom 


their Hatry Compolition, and Perpcliculan 
for their directer Tendence towards the 

of the Earth ; while others, which are f 1 
more Airy conſtitution, Are as properly named 
Hurricays, from the irregular Diſorder and 
Fury of their Motion; as conſiſting moſch 
(if at Land) of hot and dry Exhalations, and 
ſulphurecus Steams of Minerals; and are ſo in. 
pregnated with the Beams of the Sun, as to Fr 
ment and take Fire upon every ſmall Agitation 
Or, if they be raiſed at Sea, the bracki|: Vs 
pours,that are exhaled from it, ſoon become: 
ſultry Air.; which, alike intermixt With hi 
Rays, become a combuſ# Matter; and at cvety 
Turn, fend forth Lightning ; which, being 
involv'd in the ſurrounding Clouds, upon ever) 
Eruption, make Clape of Thunder; which att 
diſcharg'd, in Pea!s, one upon the back of ane 
ther, after 2 Furious and dreadful Manner. 


To calculate in ſome Meaſure, the uncon- 
ceivable Fury of this raging Meteor, from the 
Mals of the Matter whereof it conſitis, and 
the Height whence it deſcends ; The F 
probably extends to « hundred Leagues in CoM: 
paſs, and to a Depth proportionable ; which, 114- 
ving made a Breach through the ſuſtaining 2", 
crowds it ſelf into that ſmall Cloud cilll 
Ox-Eye, by haſtning thicher on all ſides at cu 
ang condenſed into an unſupportable Load 
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eh it: Way through that narrow Paſlage 


„rde, for a Thouſand or Fifteen Hi . 
I | vr "By - 25 from the * 4 op of by Te meriff Gow n 
| ; e | Se. 7 Z - accelerating its [pet * AJall che vw? Ii! 5 


do; naps to equalize chat of a Flaſh of Gunpe' V. 
Ole of the Mouth of a Cannon, and de able 
oo che fame Execution. 
aud deſcending all the while through a Me- 
46 impregnated, at {o ſuliry a Sea ſon, With 
„ pburt! 1 Matter, drives it on Heaps, nad 1 
der it within its {ſpiral Folds; till, either 
4 


ae by ſo clofe a Confinement, or ver- 


e by £00 much Agitation, it takes Fire, 
WL Ts ifs hargeth it {elf in Thunder and Light- 
6 ing, into Clouds of Smoak : And, after it reach- 


th either Land or Water to obſtruct its Courle, 
fu/minates at laſt, to break down all Oppoſi- 


eon; either by main Force, if it be erected 
1 bi 5:07 dug out of Servi; or elſe diffolve; 
very e moiſt fold and compact of Metals, by the 
being en, of its Parts, and by Me n ffrumm: pro- 
ven 0 tion d to their ſpecifick Natures - according 
h are the different Qualities of the Minerals whence 


hey are extracted. 

And, to continue the Storm, leſt the Force ot 
15 tiery Meteor ſhould abate by a greater Eu- 
anon; its unfolding Spires, by encompaſling 
wre Air, ftill takes in new. Matter ; which 


e Echereal Exhalations hold out to purſue its 
com- oſe, and furniſh it with freſh Recraits ; and 
„ b. Tumule ceaſeth not, till the Air's Magazine 
nend of ſuch ſulphurous Matter, for a con- 
call 0 Serable Compaſs. 

gutt 

[ 08d, 


2 64 Con- 


erves for Fuel to increaſe the Hamme, as long as 
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Concluſron, 


HUS the Spout and Hurrican ar: rii/l 
alike, by the lat and ſtrongeſt IH 

the Sun's Rays ; the Former conſiſting chice 
of cold and moiſt Vapours ; and the Latte 
bot and dry Exhalations : and at Land they ar 
commonly extracted according to their die 
rent Conſtitutions ; the One, our of dry and d. 
fart Places, where Sulphur moſt abounds ; and 
the Other out of Boggs and Ferns, where Ai. 
ſture is predominant ; And at Sea, where $4 
and briny Yapours are exhaled, in the great 
Meaſure, and for the largeſt Extent ; the Ai 
remaining Calw all the while, to receive en 
Ewenly; and Qndiſturbd, not to drive em int 
Heaps; the Sky being throughout Seren and 
Clear, to leave the Sun the free Exercilc d 
his Heat and Luſtre ; and withal to A4dvm 
and Sup port em at the highe#t Pitch, over the 


it is Viſible ; and this both according to Aw 
fon and Ob/erwation, 

Hence it comes to paſs,that off the Coa# 
Guinea, at four Degrees North Latitude, when 
there is almoſt a perpctual Calm, Spoutt mol 
abound ; eſpecially in Auguſt, when the du 
is vertical, and his Rays perpendicular, to drau 
up a greater Quantity of Water, and /«p117t it 
longer at its greateſt Height: Again, at tit 
Caribees, where Iſlands lye thick in the ca t0 
furniſh an abundance of Exbalations, às wel 
as Vaprurs; after the Trade-wind is leſſend 
gradually into a Calm, the Sun railſech the 

FIerclt 
/ 


i Hurricans, conſiſting alike of Air and 
and, altho' they fall not Perzodically, 
e rtain Seaſons z Yet always, when the Calms 
nere fequent than ordinary; and thoſe 
that uſually rage on the Coaſt of Coro- 
el and the Southerly Tſles in the Sea of China, 
conſtantly fall at the End of the Weſterly 


* 
3 
1 
it 
E. 


* 


be 


„cant, that they are commonly call'd The 
it . 
n 1p of the Monſoons ; fo that every where 
dif * indiſpenſably attends 'em. 


d. 8 And it is to be farther noted, that thoſe three 


ane tho* moſt obnoxious to Spouts and 
, yet they are ſeldom found in their 
dai as in the Gulph of Arabia, where the 
ici; intermit not, tho' it be continued to 
; A: o! Coromonde! ; nor amongſt the Antilla's, 


ere chere is commonly a Southweft Wind, 
they lye next adjoining to the Caribee 


an nor upon the Equator on the aforeſaid 
ie Guinea, where there blows a ſtrong 
vr! Wind almoſt perpetually ; ſo that 
er che gere there is no Calm there is no Hurrican, 
2 voi ber Diſpoſit ions for it he what they will. 


And as for thoſe Spouts or Hurricans that 
pen out of the Tropicks, where the Sun's 


are leſs able to Raiſe and Support em at 
when 0 (1d crable height in the Air; they moſt 
mot monly 4/cend by ſuch heights of Ground, as 
c van 770 i1ent to thoſe Seas; as near the Cape 
drauß e Hope, and the Pique of Teneriff,that their 


P0115 and Exhalations may climb up the 
wich more facility, having the one Foot fixt 
dn it, than to mount properly of themſelves 
the Air; and thoſe which at firſt make 
leaſt Appearance in the Air, as being bigbe f 

| Po mounted, 
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Sun's Rays draw em up diſpers'd, till t 
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mounted, {till become by their greater 5] 
moſt Furicas and Dreadful. 

Nor can it rather be imagin'd, that 
Force of any Rerefattion made in the fire 
diſplode o ſudden a Puſh of Wind, as to Grim 
Hurr!ican into ſo tumultuous a Diltr2&ig 
or that Eelus had bagg'd up thoſe Had 
Carkets of Leather, till, ail on a ſud, 
broke ſtitches with their Iacloſure; yer th 

own-fall from ſo great à Precipice docs nx 
rally occaſion it: Or that a Whirlwind, 
ſome violent Concuſſion of the Sea, hoy 
{0 many hundred Tun, of Mater in o if 
Space, to feed the Spout ; rather than thy 
Triton laves em out of the Ocean, and Bu 
em up till their Veſſels burſ# : Wherey 


Confluence brings em down again et eie 
with Eaſe : Nor that any other Reſerva 
either of Mood or Stone, beſides their uni 
Expanſion. over the Firmament in mine} 
zicles, lodges em inviſibly there, till their M 
ſure be compleat : fince neither Wind can 
ſibly raiſe one diſcernable drop of Rain, 
the Air Hold it {tedfaſtly up, for one 
ment, without letting it {lip through their i 
gers. 


Such is the Affinity of Rain and I ind iu 
neral ; and their reſpective Motions at 
nearly related, that the Generation of tlic 0 
moſtly becomes the Production of the Oii 
the ſame Operation of the Sun's Light and t 
commonly ſerving to effe&t,'em bo: ; ri 
jointly their /Vapours and Exhalations 3% 
and ſuſtaining em as long as the Force 0! 

\ 


1 the Production of D. 


an hold out to ſuppor: em: But after 
he are beholden to the Declivity of 


F# 


at Airedt their ſeveral Motions ; and to 
it oc , Valleys, to give their Showers 


Blat a different Conduct: And, as for the 


E Diſtinctiant of Storms and Teinpeſts 
al; dre higher mounted,) on the One 
1 0 and of Spouts and Hurricans, on the 
t | have ſufficiently ſhewn, how the 


ara eaſily reduc'd to, and explicated by 
url: to the uncqual Byaſs of their own 
oer the uneven Nelding of the ſupporting 
An! that the Later contract their whir- 
getan, purely from the I/ant of any ſuch 
 Dezermination : So that it only remains, 
/nſ*rations ſake, to bring the Truth of 
t has been already concluded of the Ac- 
of Rain and Wind, by Reaſon ; ro the Teſt 
lain Sexſe and daily Obſervation, 


. 
and MV iind Accorded by the Weather-glals. 


[OW to ſhut up the whole Account 1 
nave given of the Production of Rain 
ind, in the Two laſt Chapters, with One 
ar Cloſe; To illuſtrate all that I have 
upon this Subject, by bringing it to the 


nd our Senſes and Experience, 'tis expedi- 
co conſule the Baroſcope : which, as an 
5 25 0 | Balance, by weighing the Air in one 
A all bolt 


vi the Scales, againſt a Counterpoiſe of 


Luickſilyer 
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Duickſirver in the Other, plainly ſhews t 
Ponderation Of the Atmoſphere at all times , 1 
conſequently how our Theory of the Sun's 


ſing Hater into Vapours, and Air into Hab . 
tions; and letting em fall again into Rain: 170 
Wind, correlponds with the Riſe and Fal b 
the Quicłſilver, as being their proper Effed 60 

Fir, We find by Experience, that 3 6 
the greateſi Evacuation of the Air, the 4 "dl 
ſuwer ftands to 27 Inches; yet, as ſoon 25: : 
Heat of the Sun raiſeth the leaſt Fogs Wi.” .. 
Mitt, it preſently reſents it with a Ble“, 
mid/t of its Tube; where it has mot Libr; j 
riſe within it ſelf, before it has got Streng * 
to loſe its Adbeſion to the Sides of the 7. .. 
but when the Heat abates, it returns to ine 
mer Level, by the Depreſſion of its own Weg... 
and ſinks lower into a Dimple, if the f = 
Evacuation continue; which ſerves tor dati 
ftiniive Remarks of Fair or Foul Mean her 
enſue ; but a ſudden Shock of the Tube reſi 1. n 
it eier Way, to the true Height of che 7. ».. 
Seaſon. 2 c 

Secondly, When the Sun, by [11s rept poul 
Beams, redoubles his Force, and adds a lM; c., 
reſpondent Quantity of Vapours and EA, 
ons to the Former; and withal, raiſeth Meral 
jointly to a higher Station; the Sie 
vanceth in the Tube, in both Reſpects at be 
in the ſame Proportion; as a daily Prag 
of fairer Weather; which is no ſoone: W;,,.. 
continued, than thoſe Fogs and Mist, that ee by 
appear d, become Rain and Wind, by r 
higher Fall and deeper Deſcent ; which the iur. k 
falver farther reſents at a correſpondent \ Dee 


A 
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n /onger Deſcent and greater Precipita- 


is Fluid, and the Vapours and Exhalations 
erewith it is charged, Heavy and Ponderons ; 
by conſequence, the Swperficies of the At- 
obere, which they compoſe, naturally Even 
Eevel; ſo as not to lye parallel to the Sur- 
e of the Earth wnderneath ; which is ſolid 
d rugged, and (till more depreſs'd towards the 
Hence it is, that the Puickſilver ſtands 
bell in the Baroſcope, when 'tis neare#t to 
Shore ; as ſupporting the Longe and Hea- 
# Column of Air, in proportion to the in- 
aſc of the Thickneſs of the Atmoſphere : 
nce we find there the ſharpei} Wind and 
ft intenſe Rain, as falling down a greater 
ecipice. | 
Hurtbly, Whereas it is again found by Ob- 
vation, that the Duickfilver never aſcends 
her than 31 Inches ; nor deſcends lower than 
be the Situation of the Place what it will: 
have the Weight of the Atmoſphere, as 
h confiderd; and the ſuperadded Load of 
pours and Exhalations, Geometrically Stated 
d Compared, as 4 to 27 ; the mean Space be- 
een em ſerving for a Scale, to meaſure the 
eral Degrees of Fair and Foul Weather, as it 
rs by Inches; and (were the Bore of the 
>: 2441g'd, and fill'd with Water inſtead of 
ver) it wou'd weigh the different Ponde- 
un of Air at their ſeveral Seaſons, as it 
re by Ounces, with the greate#f Exacnefs. 
h, In conſideration that the ſaid Va- 
TH" and Exhalations, whether they Aſcend 
end, till retain the ſame Mei 
ſeend, e Weight, as con- 
2 ſiſting 


Töirdly, In regard the Conſtitution of the 
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ſting of a liłe Portion of Matter; yer 4 
rently aſſect the Baroſcope, and more in 5. 
than Foul Weather; as being eaſier to /f, 
any portion of Weight than to raiſe it; 1 


1 ail 


again to /ct it fall than ſuſtain it: Beſides, an 
quantity of Matter, by a repeated Diviſion 
creaſing its Surface, ard becoming more Ju 
ble; the Rays of the Sun (while thoſe Vapo. 
and Exhalations retain their iviſible Sν 
bold 'em faſt : But when they begin to 
pound together, as growing too compact to 
ſupported any longer, and thereby A 
the Air, let em ſlip, and give the Su I 
free leave to deſcend. 

Sixthiy, Since the ſaid Vapours and Ext 
lations retain their inviſible Size, as long 15th 
are on the ri/mg Side; the Air muſt hold 
in ſuſpenſe at their greate## Height for (an 
time; and after that, let em n downwn 
by protracted Degrees, till fevera! Concretio 
have confiderably aleviated the Air: fo d 
the Quickſilver has opportunity to gire 
timely notice of the enſuing Rain, ſeveral i 
before ic happen: And if the ſultry Heat! 
derneath rarifie em again before they appro 
the Earth, the Fall of the Puickfilver may pl 
vent it ſeveral Days, nay ſometimes Ie 
more; and upon ſuch Repetitions, the 2» 
filver pays conſtant Attendance on 11 
Changes in the 4rmo/phere, by Riſing and 
ling alternately all the while. 

Seventhly, It is remarkable, that the 
which ſuffers the ſaid Alterations, being | 
tremely Fluid ; and the Atmoſphere, ef 
they are ſtirred up, of a Thickneſs proportion 
to allow it, upon any Commotion, free I ibe 
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ic ſelf again into the eafieft Poſture : 

nce It 15, that the Prognoſtich; of 4; erer 
1 her commonly extend farther than w bete 
Cbange is N made; as when rhe 
ther- glaſ; i in Lancaſhire reſents the Fall of 
n in Tkſbire : And eng ger the Aerial 
>Cuntions are vaſtly extended, that dilcharge | 
Fic tchens within a (mall Cor pats, 45 | 
1 Pens in Spe ute and Hurrican and fome- 
Jes Quite contrary, as in the Burning of 
,, which rais'd the Sich ſilver hc oth at 
an, d in Lancaſhi re, higher than it has been 

in either place e er ſince 

F:/4:5iy, In caſe the Baroſcope falls lower 
the Temper of the Weather feems to re- 
+: by my preſent Account it is occalion'd 
s the ind; which teſing the Clouds to and 
(oil ll laces the Atmoſphere by their Agita- 
i; eſides, the Wind blowing Horizontally, 
nit needs divert their propenſion downwards 
Fi TW ang: and the Higber the Wind riſeth, 
re Leer the Duickſt ver falls ; and when the 
Fi 1 i quite fal n, it mult return to its former 
mY 18 Hence it follows, that it muſt ſtand 
ro”: in the longe ft Drought and calme;+ Wea- 
y oy: 205 d fall Lowell in the Depth of a Rainy 


— 
9 
— 


e Seaſon, when the common Stock 
91) 5p ours and Exhalations is Exhauſted. 
t Sceing the Such ſilver ſtands no 


d! ber! in Summer, when the Weather is Hotteſt, 

the ſaid Vapours and Exhalations 057 
FI ad; than it does in Winter, when the Air 
1g | ol intenſly Cold and Dry; and has not 
nen als of Rainy and Windy Matter to be 
on» 4, nor the Sun to ſupport it: Hence I 
übe t necds infer, that the Atmoſpher s Grawi- | 


tation Lf 
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tation grows more propenſe for want of | 
reverberated Rays to alleviate it by Reboun A 
and draws its Summer's and Winter's Ponds my 


tion towards an Equality: But upon 2 fart 
Contideration, that tho' it be Compos d 
the grofſe# Air, tis throughly Rarified by f 
Summer's Heat, and alleviated by the , 1 
tal Motion of the Wind ; and Condenſed ag 2 
by the Winter's Cold, to its natural Groll 
to reſtore it to the proper Exerciſe of it; 6 
vitation: : Which cannot fail to adjuſt its Sy 
mer's and Winter's Preſſure upon the Baro 
to a perſect Equivalence at both thoſe <eaſn 


S0 exactly docs the Riſe of the © unickſu 
in the Baroſcope deſcribe the Weight of 
Counterpoiſe of Vapours and Exhalations, ri 
in the Air by the Beams of the Sun ; "wh 
Ponderation ſinks em down again into Syn 
Rain, and ind, with a Dependance upon 
endleſs variety of contingent Circaum{ſtand 
within the temperate Zones Whence it occ 
to diſcuſs, how, on the Contrary, the C 
duct of the Sun's Courſe alone prevails in 
Torrid; to fix the ſaid Variety into ſo St 
faſt and Setled an Influence upon the Af 
of the Wind, both as to Force and Point, 1 
render 'em either Periodical or Perpetual. 


0 Trade-Winds and Monſoons. 37 


as e 


Hr IV. 


F Motion of the WIND, as depend- 
ing on the Courſe of the S UN. 


IN CE the Heat of the Sun, both 
AJ Raiſeth and Supporteth the Air, inaſ- 

— much as it is the ſubject Matter 
« 6 2 of the Wind; and ſolely diſpoſeth 
it to deſcend again, meerly by the 
mpolition of his lighter Rays with the hea- 
r Air, puffing it up Spherically, and letting ic 
alternately by Con enſation, when they are 
thlrawn, as it were, to fill up the Vacuity 
t behind 'em: And, in regard the Sur at 
ce both Enlighrens and Warms one Hemi/- 
re of che Globe, and turns around it in Twenty 
r Hours ; it muſt, Ceteris paribus, draw the 


| G> | 
1 * 


-. 


& 


IN 


. * » 1 
in Wd 2':cr it by the ſame Means and the ſame 1 
Wy, in all Places ſucceſſively, from Pole to 1 


4 


e: in compliance with its Weſterly Motion. 
But not at the ſame Rate; running a Thou- 4 
d Milzs an Hour upon the Equater, with re- 


\ 


& to the Earth's Superficies; which, at the 
j 


„ are ſhut up in a Point; from whence 1 
reafing his Speed, pariform to the ent 1 
e of the intermediate Parallels; and the 1 
ifter his Courſe grows, moving the Air N 


po 


[more and more effectually; the ind, ad- 
ng to his Diurnal Courſe, upon its Ad- 
C2 to about Thirty Degrees of either 2 
t ud, 
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1 


3 C4 


tude, blows to the Weſtward perpetually ; 
pecially ar Sea; where no Land-Impedimen 
fall in its Way, either to obſtruct or dive 
it. 
And although, purſuant to his Pium 
Courſe from Eat to Net, (which is ſo 57, 
and Direct between the Trepicks) the I, 
moves conſtantly towards the ſame Quartet 
yet ſtill with due regard to his Annual Declin 
tion, it deflects more Northerly or Southerl, 


* a 
- 
fy 4 


cording to the different Seaſons of the 7: 
without a Dependance on any other Cauk 
inaſmuch as its Blaſts ſoar aloft in the Aj 
where its Flux is moſt Uniform, and eaſily 
clincd to follow thoſe ſolar Impreſſions ; but, 
regard its natural Tendence declines it towar 
the Center of the Earth, and it falls at h 
upon the Surface, either of Sea or Lan; 
muſt in ſome Meaſure, be Regulated by d 
Conduct of their Situations ; eſpecially 
Land, where its Surface is rough to binde! 
Speed, or oblique to defle& its Courſe. 
Again, notwithſtanding the Water's Suse 
ficies be {+v0th for the Wind to glide cali 
over it; and of its own Nature preponac/4 
the incumbent Air, which is much 8 
and conſequently apt to float upon it, with 
ruffling its Plain into any Diſorder; get, 
regard they are both Liquid Bodies, to cles 
cloſe together, and are withal effectuall/ 
plyd to each other, by the ſuperincumix 
Atmoſphere ; the ſuperjected Wind and the fi 
ſtrate Sea, muſt mutually ſtir up each ot! 
Motions ; the Former by its Weight, andt 
Latter by its Volubility, where it has room 
rowl ; and by conſequence, the Flux ol ! 
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Pes muſt ſhare with the Rays of the Sun, in 
1cir ſway over the Wind between the Tro- 
picks, and very Effecually too; when the 
Space of their Coheſion is of à large Extent ; and 
their joint Motion is Conf? int and Perpetual 
Hence it is effected, that the ſame Wind 
which was Fir/t carried Weſterly, by the Diur- 
w:/ Courſe of the Sun; and now Secendly, is 
lechned, by his Annual Motion, more North 
nd South ; Third!y, Is often deflected more b- 
ſiane / by the Inclination of the Shores; and 
Fünen, Is return'd back again Periodically, 
rom near the Oppoſite Points, by the Seas Sie 
ui; Which is finally, (by the concurrence 
f its lux underneach ) carried perpetually Quite 
one to the Diurnal Courſe of the Sun (which 
rt (ac it on Foot, ) even upon the Equator it 
elf, tor Five Hundred Leagues together. 


yo the Flux of the Ocean, ſharing with 
ee Motion of the Sen, in his Conduct of 
den- Ii 1nds in general within the Tropicks ; and 


uo eing alike concern'd in the Management 
cat 7rade-HWind in particular; it falls very 


PET. dpporcunely 0 ſnew, What reſpect that Mind 
ears co cheir joint Direction in ſeveral Sens, at 
ZI ; 


1ta0 Dat Seaſons, and on all Occaſtons : for an ealy 
et, Ind expedient Tranſition from my pat Dis- 


cle erte of rhe Courſe of the Hin, to my u- 
12 1reatiſe of the Mzution of the Sea; by a 
mbehtable Mixture of Bob in One, in this Chaps 
12 r before I venture upon thoſe which are 
other to the Ocean it ſelf; as that of the 
n4 M4: is, which depends upon quite diffrent 
gem Nauſes: Here I ſhall endeavour to demonſtrate, 
of OW much the Trade-WWind is beholden to the 


H 2 Motion 
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Motion of the Sea; and there, in what re{»caif 


the Sea's Morion depends on the Wind ; pros - 
Fines ng all along ſome Inſfances for that p: urpole, 8 
t 

in their pioper Places, Xt 
u. 

Ka” 

vie 

5 E CT. J. ord 


O/ the Motion of the Trade-Wind, and it: MM. 
pendance on the Courſe of the Sun, 


HEREAS all this while, I hav. ,, 
train'd up the Wind thro' its Minit 


Len 
from its firſt Production, without the Tre 


picks ; where it began lo, and roſe by De- us 
grees, and generally was of a ſmall Eu oon 
and conſequently eaſily deflected out of ie 
Courle, by every Bogg and Mole Hill te n. 
ſtood in its way; yet afforded more Mak th. 
than the Slow and ſcatter d Ovliquity of mM: e. 
Sun's Rays wers able to manage: Now, on j-.. 
the contrary, in the 7orrid Climate of . 

Worid, w here his Motion is Swifter, and hin tn. 
Rays Perpendicul x and more Compatt ; and th 
Sunburnt Earth neither overloads em wit . 
Moiſture, nor any inequality of the Sea mak n;, 
Reſijt: 7nce to their Operation; his Conduct Merce 
the Vind muſt be Couſtant and Uni verſal; ten. 
ding Diurnally i into the Vet, and Aunus t Fi 
wards the North and South ; and its Mori be! 
mult be purſuant thereto, as long as the „ 7 
ating Coaſts and Shores will permit the Ar t ; 

move the fame way, without any Dejie/14 S 
or lpediment of lome other Kind, Trade 1 


1 
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o begin with the general Trade-Wind,which 
© ae conſtant for Motic nn and of gr atest 
tent: Dr. Edmund Halley demonſtrates, that 
bebe depends on the Diurnal C ourje © f 
> Sun; in regard the Air, which is /efs - 
1 by his Heat, and conſequently more Pon- 
lere, mult have Motion ftowsrds thoſe Parts, 
Flich are more Rariſied and leſs Ponderons (ac- 
0 rain to Staticks,) to bring. it to an Equili- 

Again, the Preſence of the Sun con— 
al y ſhifting to the Weſtward ; that part, 
0 which the Air tends by reaſon of the Ra- 
-Ativn made by his greateſt Meridian Heat, 
I Hom him, carried Weſtward ; and conſe- 
ly, the Tendency of the whole Rody of 
* wer Air is that way : Hence is formed 
general Faſterly Wind; which being impreſs'd 
pon all the Air of a vaſt Ocean, the Parts i im- 
ell ne the other; and ſo keep moving, till 
next Return of the Sun ; whereby ſo much 

| the Motion as was Jol, is again reſter'd; 

nus the Eaſterly Wind is made perpetual. 
Er om the ſame Principles, Dr. Halley tells 
it follows, that this Eaſterly Wind ſhou'd, 
n the North Side of the Equator, be to the 
3 of the Ea#t; and, in the South La- 
to the Southward thereof; while the 


vy 


La 
_ is upon Or near the Line: the Air being 
t bere re rarified and his Motion ſwifter, than 
ten 


ay diſtance from it: Which Motions, by 
is Account, being ſuperadded to the former 
a/erly Wind, anſwers all the Phenomena of 
he general Trade Wind. 


uch is the Eaſterly Tendence of the general 
Trad: ind; as alſo its North and South-Eaſter!y 
H 3 Inclina- 
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Inchnation, on each fide towards the I: 
while che Sun's Diurnal Motion keeps near 
the Equator, AS Dr. Halley has already 2 
ſtrated: But, before I proceed to meddle » 
its ſhifting Motion, as Cauſed by the Suns 4 wh 
nua] Declination towards the Poles ; tis far. | 
ener requiſite to take along with me his Hi. 
fforical Relation of Matter "of Fact, which] 
ſtrictly obſerve, and is as follows : Fix. 


In the Indian Ocean, the Winds are partly 
general, as in the Etbiopick Ocean; partly Peri. 
odical : That is, Half the Year chey blow one 
Way, and the ther J lalf near upon the oppo- 
ſite Points; and theſe Points and Times dt 
Shifting are different, in different parts of the 
Ocean : The limits of each Tract of Sea, {ub- 
ject to the ſame Change or Monſoon, are cet. 
tainly very hard to determine: But the Dil. 
gence | ſays Be ] I have us'd to be righi 
inform'd, and the Care I have taken thercia 
has, in A great Meaſure ſurmounted. * 
Difficulty : and I am 1 rn =, that t 
lowing Particulars may be rely'd on. 

1. That between the Latitudes of 15 De 
grees and 30 Degrees South, between Midi 


gaſcar and H. andi Nowa, the genere Tra Wo 1 
Wind, 2 about Sor th Lat and by } 4, 15 fou 1d rf =3 
blow all the Year long. to all Intents 20 3 
Purpoſes, after the fame Manner, as in , 
ms Latitudes in the Ethiopick Sea. ape + 

That the aforeſaid South. Eaft Winds e. mw 
tend to within 2 Degrees of the Equator, nat 
ring the Months of June, Fuly, August,“ 3 
to November; at which time, between u d — 


South Latitm: hes of Three and Ter Degrees, b 
il 


Kc:umpanied with dark Rainy Weather; 
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7 near the Meridian of the North Fnd of 
Fd, alcar, and between 72 and Tel Ue 
tb J. arial, being near Sumatra and Java, 


ne Contrary Winds from che North 11+ 7-00 


-:ween the North and Well, ke? in and Biow 
or half a Year 3 wiz. from the Beginning of 
Neeber till May ; and this Monſoon is obſerv'd 


s far as the Moulucca Iſles. 


hat to che Northward of Three Degrees 

) Latit: «de, over the whole Arabian or In- 
ian Lea. and Gulph of Bengal, from Sumatyn 
> Coaſt of Africa, there is another Mon- 
gon, 2 from October to April, upon the 
-u Points: But in the other Half 
. from April 0 October, upon the oppoſite 
ints of South Veit and I oft South Niet, and 
it wich rather more Force than the Other, 
3 
eas, the: North Ea blows clear: Tis like- 
rite to be Noted, that the Winds are not ſo 
ant, either in Strength or Point, in the 
ph of Bengal, as they are in the Indian Sea, 
her A Certain and fteady Gale ſcarce ever 
'Tis alſo remarkable, that che South 

10 | Winds 3 in thoſe Seas are generally more 
au ber. 3 on the African Side, more Weſterly on 


* 


he 1z lian. 

„That, as an Appendix to the laſt de- 
cri? 4 Monſoon, there is a Tract of Sea to the 
ward of the Equator, ſubject to the ſame 

ges of the Winds; viz, Near the African 
= between it and the Iſland of Mada- 
Fer, of St. Laurence, and from thence Norts- 
vid as far as the Line; wherein, from April 
0 October, there is found a conſtant freſh S. S. 
.//ind ; which, as you go more Ys 

1 4 S- 
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becomes ſtill more and more IVeſter!y - . 
to fall in with the V. S. V. Winds, mention 
beſore in thoſe Months of the Year, 0 b 
certain to the Northward of the Equator. 15 

5. What Minds blow in theſe Seas for the. 
other Half Year, from October to April, = i 
had not yet been able to obtain to his ful $M. -/ 
tisſaction; for that our Navigaters always re. 
turn from Hidia without Madagaſcar, and si 
are little acquainted in this Matter: The Ac. 
count that has been given | Him] is only thi; 
that the Winds are more Eaſterly hereal out: 
and as often to the North of the true Fai, 
as to the Sourbward thereof, 


Sx CT. 


Of the Shifting Trade-Winds ; and their det 
dance on the Suns Z,odiacal Declination, will 
regard to the Equinoctial Poſition of rhe Att 
bian Sea, 


O ſtrictly does the mutual Concourie 0 
the North and South-Eafterly Trades Wind: 
obſerve the Equator, while the Sun's Diu 
Motion keeps clofe to that Line : But, when 
his Annual Declination withdraws his wertic 
Rays, and the Air grows cooler in his Ab- 
ſence ; the joint Occurſe of the {aid Winds ( 
following cloſe to his greate#f Meridional Ilias, 
muſt alſo decline with him into the ſame Ls 
titude ; whether it be to the North or South: 
And thoſe Winds muſt make their . Years) 
Curl 


I Trade-Winds and Monſoons 
ns of Summer and Winter alternately, © 
die of the Equator. 

Helles, the faid Space of rarefied Air, (till 
ending the Sun's Zodiacal Dechination \uc- 
Wicly towards each of the Tropicks ; and 
1 intermediating between the ſaid North and 

ſterly Winds, muſt needs 3 into 

f lo conſiderable a Breadth, on ec ch 

o that ſi) fting Line delcrib'd by the Sun's 

n, as to hinder the ſaid oppoſite Fluxes 

rom approaching each other at their 

res; that Geographers commonly aſſign 

* of twelve Degrees Tranquility : So 

dt 5 Sun's Tropical Declination (being ex- 

at leaſt went y- three Degrees, more "than 
tuſhcerh, to draw the ſaid Vacuity from 

| 100 of the Line to the other, with an 

wa Vicifhitude ; as is Manifeſt. 

Ne the Poſition of the Arabian Gu!ph, Or 

t part of the Indian Sea which the ſaid 0% 

Norah and South-Eaſterly Winds chiefly affect, 

wy 7 ens ial ; it concurs very opportune- 

; rhe Zodiacal Motion of the Sun, ei- 

' to remove em Alternately out of that 

pale, as not exceeding ten Degrees on the 

12 the Equator, and twelve Degrees to the 


ard of that Line; or at leaſt, to abate 
ung ode in ſuch meaſure, as not to be able 
wel of nit rhe ag er and North-weſterly Monſoons; 
tut 


of courſe ſucceed em from the Oppoſite 


BY TE ; every Half.Y:ar , at their reſpectixe 
1a 3 

0 ſupply the Vacuities left behind 
Tat. II. 

I. te: nce it comes to paſs, that the North and 
out? E. 0 Trade-Winds, never blow Both at 
Ne 1th in the Compals of the Gulph or Sea 
tur 


aforeſaid ; 
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aforeſaid; the One being no ſooner d 
by the Suns Declinacion, than the 4 
brought on again by its own Weight, * 
the Vacuity, left on the other Side of t“ 
tor: For fo it happens in April, when the 9 
having paſs'd the J ine into the er ae in 
at once carries off the North-Eaſt Trade Wi 
from it, and draws Thicher the Soth- 
Wind aſter it; and having repaſs'd it 2291 
the Soutbward, brings chole Winds 3 K AY 21 
and ſo carries em Backward and Form: 
One towards the Line, and thc Other fr frown: 
it, by an Half-Yearly Viciflitude for ever. 
It is farther obſervable, that thoſe 7 ha 
Trade-Winds, and Veſterly) Monſoons, ah 
happen at the ſame Time, blow joinily ct 
towards the North or South : As from jr; 
Fober Both blow to the Norward, purſi: 
to the Sun's Declination into the N- 
drawing em Thitherward, from a more De 
and Ponderous Winterly Seaſon, into 2 m 
expanded and rarefied Air of Summer; u 
on the contrary, They jointly, from 94 
to April, attend in the South on his Preſent 
upon the ſame Occaſion ; ſo that che * 
Monſoons, inaſmuch as they blow Nor 
v South, are as effectually Influenced by the 
uual Cenrla of the Sun, as the Eafterly Tri 
Winds are to blow Hither or Thither at 
fame Seaſon. 
1 Hence it comes again to paſs, that the 
[ South. Eafterly Winds, as Dr. Halley obſerves, 
tend from the aforeſaid Ten Degrees South-14 
tude, near the Equator, during the Monti 
Tune, Fuly, &c. to November; while the 
remain#to the Nor ard of the Line to ©! 
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5 


Thitherwards: And, on the contrary, 
there 15 blowing 1 North- Eaſterly Wind for 
cher Half-Year from November to June, 


: 9 dun being on that Side of the Line to at- 
No- V, or Hou thoſe Two Ea- 
* y Winds, o intermixing, ſhou'd each be 
= it for its reſpective Half-Year by a We- 
= |! -1/oon from the Oppoſite Point; and to 
„ © Cauſe able to produce fo conſtant an 
5 ct. leaves no Phenomena of the ſhifting 
„ Unaccounted for. 
Z 
clth q 

2 Stier ME 

lu 


e South and North-weſtern Monſoons, 


19 iQ of the Arabian- Sea. 


m 
« 2 
2 TAVING ſhewn already (in the Former 
* che Two precedent Sections,) that 
0 den Eafferly Wind, which blows perpe- 
70 


Atom Thirty to Ten Degrees of the ſame 
hade, is drawn Eight Degrees nearer the 
e, on the Eaft Side of the Arabian-Bay, 
m Novemoer till April, by the Sun's Declina- 
tea the Norward : And in the Latter, that 


* Sean b-Mect Monſoon, by virtue of his ſaid 
7 nation, blows to the Norward at the ſame 


e Let us fee how it acquires a We#terly 
n, by the Conduct of the ſaid Bay's Situa- 
on chat Side. And it is Obſervable, 


Firſt, 


re 1eſpectively Regulated by the Hituation and 
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Firft, That the African Shores, whic! 
the Ocean towards the Weſt, tend North. 
com the Cape of Good Hope all F 0 
Equator, and beyond it to the Bottom of 
{21d Bay ; the Land being High for the m 
part. And Sea-Winds, being a heavy Mere 
muſt conſequently as ſtrictly obſerve the ' 
rection, as Kivers do the Banks which 1 
'em ; and the Winds muſt follow their Cond 
as far as they reach, elpecially ar that 8 ah 
when 2 ponderous Load of Winterly 4 6 1 
Foul Weather, drives 'em Thicherward: 1 
more vehemency, as Dr. Halley takes not 
than any other Winds that Trade in h 
Seas. 

Beſides TY the {aid South Oce, nm, whole * SUP 
ficies ſuſtains that South- Weſt Wind allt 
while, ſending its Tide diredi) Norward Wi 
wards the ſaid Bay, being alike contracted WM” * 
That Side by the Inclinimg Shore, the Fluy 1 
Ceaſting Current muſt be proportionably / bien 
and conſequently communicate to the /ut 
| cumbent South-IWeſterly Monſoon, a more fix 
ſteady Determination, and drive. it: Flux 
deep into the Bay as it went before. 
| In conſequence whereto it is Obſerv, f 
2 conſtant Current of the Sea, for all tl 
Tract from Madagaſcar to the Equatar, enen 
the South-Weit Corner of the Ind:an Or 
(where the Monſoons firſt begin to ſhilt) © 
ries the ſuperincumbent Air along witl 
down into the Arabian Gulph ; And, as 
Halley affirms, a conſtant reſh South-Ief 
Wind blowing along that Coaſt, on both? 8 
the Line; which, the farther you go Ne! 


en 
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I ing more Weſterly, falls in ( ſays He) 
\ the South-Weſterly Monſoon ; or rather, gives 
1 coinning by falling in with it in April, 
e wich it in Oober : which plainly 
n{traces, that They compoſe and become, 
- were, the ſame undiſcontinued Flood of 
io» W ind, conjoin'd, without any di- 
don : while the Sun's Norward Declir ation, 


", Wnc: encourages the Son h-HNeſt Wind to 
„end wichdraws that North-Eafterly Wind, 
eise would Oppoſe it. 
comes to paſs, that the Soa:h-Weſt 
ap being deriv'd from the joint Cur- 
e ind and Water aforeſaid ; following 
ester Direction of the African 
re, which ſtill contracts and enforceth it 
and and Sea ; and having paſs'd the 
N iss proper Limit, penetrates to the 
„em of che Arabian Bay: Whereas, the 
= f Trade-Mind, which blows at the ſame 
ee. on the South Side of tho Line, never 
ech it, for want of the like Aſſiſtance 
2 any Shore or Current, to help it forward: 
„„on the contrary, falls ſhort of its Natu- 
ur -ourle, at leaſt two or three Degrees, as 
| ig rcpuls'd by the contrary Motion of Sea and 
»1 will appear, 


ll 1 0 | 7 "0 
_ to derive the North-Weſt Monſoon regu- 
from the ſame Source, or Current of 


ter, only reflex'd, which brought the other 
eon directly trom the South-Weſt ; it is to 
oted, that the Bay, wherein they are Both 


as 4 . ; 
Walt pagared, 15 of a 1 riangular Figure ; the Sub- 
+ S- © whoſe Nerth Angle, pointing directly 
W eit, ſeparates the ſaid Bay, on the 


South, 


g 
7 
| 

| 

i 
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South, from the wide Te yas with a RM 
compos'd of Jes and Shallows ; where 
ſaid South-WWeſterly Current falling / 
and entring into the Gulph at its Sour! 
Angle, 1s reflected from near the Cen; 0 
of, towards the other End of the ſaid Barn 
where the Stream refunds it again, Tap an 
ſterly Ourward-bound Paſſage, into the Os 
whence it came; drawing the incum 
Nori h- Ur. Ade after it from Ocobe tot 
its proper Seaſon. 

Conformably to the Scheme of the 8 
MWefterl) Flux, and North-Weiter!y Reflux of | 
ſaid Current; Dr. Halley a fi: Ares us that 4 
We£terly Wind attends it down the Bay 
the farther you go Northerly ſtill <RAL m 
We#terly, till they Both approach near the 
flern Shore ; where the Current (being 1 
on its Return towards the Ocean) vere: 1b 
to the Nerward, and thence We#terly, my 
in with the Conduct of the oppoſite 
Coaſt ; and follows its Direction as (ar 15! 
Had. Iſlands ; which, tending Linenl 'y 
the ſame Point, ſteers on its Courſe form! 
ten Degrees farther, till it reach the Equator, 

Now, in regard as the ſaid Current, 
ſcending into the Bay, goes on diſpering 
Stream into almoſt Calm Water ; fo the on 
fite Eaſtern Shore recollects it again, and! 
vives its Motion by the like Degrees, ti 
have paſsd the ſaid Iands up to the Lit 
where it falls in exactly with the Tendenc 
the Nortb- Meli Monſoon : Hence it mult ne 


of That Tendence ; the oppoſite So; 1 
Trade-Mind being already withdrawn by! 


I \ 
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De clination; and muſt carry that Monſoon, 
, along with it it, according ro the {ame 
1 ion, ten Degrees farther, eing its proper 
till it meet with the ſaid Wind to {top 
14 the Stream underneath, having paſs'd 
che aforeſaid Barrier of Je, and Shoals, be 
1324 into the Ocean whence it came. 
Thus both the Weflerly Monſoons are equally 
den to the ſame Current: That from the 
third, as being carried down the Arabian- 
towards the North-Ea ft, by its direct Courſe ; 
1 This from the Norward, as return'd back 
in by its Reflux into the South-Ea#t,in com- 
ace with the Streams underneath ; yet 
h This Difference, that whereas the Courſe 
the Water, meeting no oppolite Stream to 
pute its Paſſage, 15 perpetual : On the con- 
ry, the concomitant Fluxes of the Wefer!y 
„% upon the Occourſe of the oppoſing 
de- Vinds, alternately deſiſt, and become 
jodical: Thoſe Faflerly-Wind, within their 
papal, over-powering all Oppoſition, fo 
Ut) her to reſtrain the ſaid contrary Monſoons, 
A 10 t em at liberty; while che Sun's South 
N. wth Declination, by half-Yearly Returns, al- 
mately ſers on the ſaid Kafterly Winds, or 
tes em off again. 
Hence it is, that the ſaid South- Wet Mon- 
begins to blow in April, when the Sun's 
trance into North Signs withdraws the op- 
Mite North-EaFt Trade-Mind, which diſconti- 
es ti October; when the Sun, by repaſſing 
e Uine into South Las itude „brings it on again: 
allo the North-Me t Monſoon blows the other 
wf-Year from October till April, and then de- 
bs ; with ths to the South-Ea#t Trade- * was 
which 
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riſeth to countermand it: Juſt as Land. Brgy 
which, following the Streams of freſſ; | N Iv 
be naturally Perpetual ; nevertheleſs thy | 
driven back, Period: cally, by the Salt- Faid 
their Ebbs give em leave to return again, 2 
blow Sea-ward as they did before, 

Again, from Ocfober to April, notwithſtar 
ing the North- Ea#t Trade-WWind has driven H 
the oppoſite South-Meſe Monſoon, from its 4 
heſion to the direct Courſe of the Soul- 
Current, which produc'd it; yet its Ster 
being reflex'd, and till retaining its form 
Force and Speed, muſt gradually decline: 
Motion of the Incumbent Air from the E 

ward to the Wefitward of the North allet 

ws: ; till it has repaſſed the Line to the Sm 
Ware, and effe actually rais'd the North-1ef 
Monſon ; having eſcaped out of the Comm 
of the North- Ea#l Wind, which would bz 
de flected its Courſe ; the South. Eaft Wind ben 
alſo withdrawn by the Sun's Southerly Dec 
tion, which otherwiſe wou'd have oppos'd ut 
bafff'd it into a Calm. 

Hence I conclude, That thoſe Ner-? 
South- Ea fterlj Winds which follow the Din 
Courſe of the Sun, never blow on both Sid 
of the Equator at once; and that that Cam 
of che Sea, to which I aſcribe the contral 
South and North-We£terly Monſoons, ſerves on! 
When and Where thoſe Eaſterly Winds interm 
to determine the Motion of the Air that wi 
tO ſupp! ** their reſpectiv e Vacuities till th 
Return: And that thoſe Two ſhifting Win 
which blow at once, tend jointly either 
North or South ; a and {till towards the du 
that the Inequality of their Summer's Levi 

1 


Trade-Winds and Monſoons. 


i //intr's Gravity, may give Force and 
elcricy to their Motion, ſo as, in Subſtance, 
be the ſame North and South Winds, bur 


rent determin'd on each Side of the 
* guator; Ea ſterly by the Sun's Diurnal Rendence j 
1. an 
l, 2 


1 Weſterly by the Current aforeſaid. 


iſtan 

1 by =_—_ DE anne ng 
ts 4 
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4trea 

fog „id ſhifting Winds are propagated in the 
inert Guiph of Bengal, and Sea of China. 

e EA 

SF 88. * ä 7 49 
* OW, for as much as the Gulph of Fen- 
wt gal, and Sea of China are alike affected 
ere ; 


the ſaid Weftern Monſoon, and at the [ame 


p: ine; and all Three lye collaterally to each 
aber and lineal to the ſame Ocean, which 
| be oducd the aforeſaid Current; the Tidal Tu- 
oo: our thereof, to render the Caule coextenſive 
dU 


mM *: Effect, muſt ſpread it ſelf comprehen- 
el; over em All at once, to produce ſo general 
Uniform 4 Commotion in the Air. And 
that Monſoon be not fo conſtant, in Strength, 
Point, in the Gulph of Bengal, as it is in the 
febian Bay, tis becauſe the Ocean, being 
tracted all along the African Shore, more 
edle, and conſequently more ſharp!y, 
ts it; and ſo muſt needs give the Wind 4 
re fd and ſteady Determination there, than 
Wer it is dilated by à greater Expanſion, 


YNtral 
3 on] 
term 
Ac W. 


che 


delide, the ſaid Gulph being alike of 4 
_— angular Figure, as well as the Arabian Bay; 
a {1 lying reſpectively in the fare Hori- 
Levi 1 Zonta 
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zontal Poſition ; the Tidal! Motion of the % 
which, jointly with the aforeſaid Curren 
falls into em Both with the ſame Obliqui 
muſt equally affect em directly with 2 Sug 
Weſterly Monſoon, and Reflexedly with a Ni 
Weſterly One: And Boch lying conioyn'dan 
open towards the South, and alike {ubtende} 
the Barrier aforeſaid, on that Side; the-N; 
Weſt Monſoon, as being jointly directed by % 
Both, mutt reach coextenſively along with 
from the Faſt ward of Madagaſcar to Sumatr 
as is found by Obſervation. 

But as to the Chineſe Sea, altho' it lies on 
ſame Side of the Line, and according tot 
fame Scuth- Nel Direction, with open Moy 
towards the Indian Ocean, to partake of t 
ſaid Sout h- Mert Monſocn ; yet its Chant 
more reſpecting the North and Scuth Poi 
than the Bays aforeſaid do; its Flux of, 
as well as of Water, muſt needs defled t 
ſame way: But, it being withal an 00 
Tract of Water, and not Triangular ; bel 
being a Thorow-fare Paſſage out of one 
into another, it can by no means reſled 
Stream, either of Air or Water, back tow: 
the South-EaFft in favour of a North-We#t 1 
ſoon ; which is neither found in this Sea, 
can be reaſonably expected in any other, 
different Poſition or Figure from the Day 
Gulph aforeſaid. 


Now, from what I have already ſaid of 
Matter, it appears 1. That the Place ſo affe 
wich the Monſoons muft lye upon the Equi 
or near it, to ſhift em with the Snn's De! 
tion, both Northward and Southwarg, accor 


= 
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dete different Seaſons of the Lear: Hence all 
ren, of any other Poſition, are incapable of 
e Alteracion. 


Belides, the Figure of that Part of the Indi- 
Occan which is ſo affected, muſt be Trian- 
„r; with an Inlet at its South-Weſt Angle to 
eive the Stream of Water which conducts 


Nu och Auel Monſoon into the Bay; and an 
at its South-Eaſt Corner, to ſet the 
vich Wh: 5-147 Monſoon off again by the oppoſite 


int; as appears by the ſpecial Service of 
„ Part of the ſaid Bay; and how proper 


oni co perform its Office. 

to it was farther requiſite, that a Barrier, conſiſt- 
Mod of /e and Shoals, ſhou'd paſs between the 
% and South- Eaft Paſſages, to ſtreng- 
am che aforeſaid Current (which almoſt 
Poier, in the Middle of the Gulph) into a 
of Me, to ſtir up the Incumbent Air into a 
Jet . eſt Monſoon ; and withal, it was to be 
0992 p:oportionable Breadrh, to continue its 
; bei: over that Rampire for Six Degrees together, 
one che Scutherly Ocean, to meet the South- Eaſ? 
reflect Ne ind, which was to ſtop it before it 


5d. 
Ind this Barrier was to be but of a Mean 
ure; neither ſo High as to hinder che Tide 
paſſing over it; inaſmuch as it might be 
wrable to both the Seurh and Nortb-Heſf 
vous ; by letting the One enter the Bay as 
ly ar the Veſt End of it, as the other to 
Fat the Eaſt; nor yet ſo low as to admit 
0 alfe@F100ds in ſo full a manner, as to controul 
bitr:& their ſhifring Motion. 
oreover, the South- Metern Current of Wind, 
(1 Coaſterh the __ Shore, from m_ 
2 the 
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the Ifle of Madagaſcar to the A f 
which Dr. Haley allows a Periodical Flux fg 
April to October; yet terms it, not im: proper 
only An Appendix of the South. N eſt Monſoon, 
it hath paſs d the Line, tho' it be the on 
and ſole Caule thereof; in regard, til} it he 
paſs'd the Equator, it remains out of the du 
Power to give it Check,and Return ir when 
it came by his Soutberly Declination : Hſpe 
ally, che concomitant South-Weſt Current of 
Sea, perpetually reſiſt ing its Trading back ig 
by rhe fame Road for the other Aal(-Y: 
to wit, from October to April; or at leaſt u 


any Periodical Conſtancy or certainty of Mot 


St.C39, vs 


Concerning thoſe Winds, which are Adverſe! 
general Ealterly Winds, and are Perpetus 


O omir Thoſe that blow all the 
without any conſiderable Varia 

unleſs what is ſubje& to be deflected t 
from ſome few Points of the Compass, to 
the Nor! or S9w75, according to the Pot 
the Place; as being, in all Reſp eas, wel 
counted for by Dr. Halley already;! ſhall 
of courſe take farther notice of Thoſe, u 
He propoſeth for Exceptions to that ge 
Rule; in order to reconcile em to the ( 
mon Laus of Motion, 
1. That to the Norward of the Line bet 
Four and Ten Degrees of Latitude, and bet 
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Meridians of Cape Verde, and the Ea ſtermoſt 
{; that bear that Name, Dr. Halley tells us, 
2 is + Tract of Sea, wherein it were im- 
vr to ſay there is any Trade-Mind, or yer 
able — the little Winds that are, be only 
e ſudden uncertain Guſts of very lictle 
tinuance, and leſs Extent ; — which Ile 
ns to the Station which that Tract holds 
yeen Two contrary Winds; the One on 
i. fide, blowing Eafterly from the ſaid 
: towards Guiana in America ; and the other 
the South, from Brafile towards Guinea in 
ics ; which were more proper to turn the 
rjacent Air into a Hhirholud than to hold 
ſlezty ; Did not that part of the Ocean, 
ere the Athantick and Fihiopick Floods meer, 
cur to Keep it fix'd, as being obnoxious 
ther to Flux nor Reflux to diſturb its Quiet. 
2, That in the Tract of Sea, which (on 
South) lies next adjoining to this, the 
therly and South. Neſt Winds are p rpetual; 
. all along the Coaſt of Guinea for above 
e Hundred Leagues together, from Sierra Lio- 
to the Iſle of St. Thomas ; For the Soutb- 
# Trade-Wind, upon its Entrance into the 
ſeignt, (in compliance with the Sourb-Ie3terly 
ndence of the Sea-Current along the Bra ſi- 
Shore,) becomes South South-Eatt, and by 
prees full South: And, being carried down 
Im ths Stream towards the Guin:an Shore, 
res about to South South-Weft, and by degrees 
Sou:b-Weft and Weſt South-Weſt, under the 
le Conduct both of that Stream and Coaſt; 
lat laſt the Current of Water, being repuls'd 
the Eaſtern Shore of Guinea, returns towards 
South (hence it came) to make Reſtitu- 
1 3 tion: 
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after. 


tion: And, being ingulph'd by the Ti 
tumeſcency, is carried off by Libration thi; 
and deflets the ſuperincumbent Curie 
Air into the South after all, to complex 
Circulation, as will be farther declared he 


To theſe which Dr. Haley alledges, may 
ſubjoin'd, as remarkable I»fances of the fi 
Truth, | 

1. That all along the Weſtern Coaſt of N 
for above Fiftees Hundred Leagues get 
from near the Mage/lanick Streight as far 251 
Gulph of Panama, an uninterrupted and 
moſt perpetual Flax of Air attends the 
rent of Water which ſupports it; bloy 
from South to North ; of within a Point ort 
to the Weſtward, according. to the diffe 
Inclination of the Shore: notwithſtanding i 
Exbalations which compoſe it fall down fr 
the Andes out of the Eaſt ; and the Veſten 
cifick Ocean lies wide open to receive em 
without giving even a beginning to an Ka 
Trade-IWind, for all that length of Shore 
Fife Leagues off at Sea,) which is per 
tible. 

2. That a perpetual Flux of Air or W 
adheres to the Coaſting Current of the 4 
Shore on the Ethiopick Side, from the Cap 
Good Hope to near the moſt Soutberly Part 
Guinea; which is conſtantly determin'd to bl 
Sout berly, by the Draught of the Stream und 
neath ; and withal, the Wind keeps that F 
of Water on foot, by its conſtant deſcent ir 
the adjacent Shore, ſo as Both to tend thith 
ward all the while, by the mutual afliſia 


4. we 
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each other; with many In/tances of the 
je kind, which will be produc'd more con- 
ently hereafrer, where I profeſſedly treat 
the Motion of the Sea ; and ſhew, that the 
refaid Coafliug Currents of the Ocean pro- 
from the Tide. 


duch is the Adbefion of the Incumbent Air, 
che ſubſtrate Water, when they are got into 
nion, and have free liberty to follow the 
c Direction; for otherwiſe each may be put 
ep apart, or both be deflefled ſeveral ways 
once; as the Sourh- Wet Monſoon, which we 
ks of before, while the South. Eat Wind | 
withdrawn, paſs'd along the Coaſt of | 
ic down into the Arabian Gulph, jointly | 
th the Stream that conducted it: And, even | 
r the Current had Ffagnated in the middle 
the Bay, as ſoon as it revivd its Motion 
mrs the South. Ea, ſtill purſu'd its reflex d 
ection: Yet, no ſooner had the South- 
Herly Wind put 2 Stop to its Career, and the 
rent, reflected towards the Northᷣ-· Ne ſt, began 
revive and gather Strength, but the North- 
Atynſoan did fo too, and fell in with it; 
0 attended it thro” the South. Eaſterly Paſſage 
o the wide Ocean, where both ceas'd toge- 


vl” 
45 By this Means, theſe Sea. faring Winds take 
pan liberty to diſorder thoſe which Trade out 


the Za#t, by the Influence of the Sun; in 
me S£25 ſtirring em up too ſoon, and acce- 
ting em above their uſual ſpeed, as near 
e Verde: Or contracting em {ome Degrees 
thin their common Limit; and by and by 
52:98 em as far beyond it; as all along the 
14 Guianean * 
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Guianeau Coaft : In others thwarting 'c 
much by their tranſwerſe Courle from 5 wh 1 
North ; as on the Weſtern Shores of An7-/, * 
Peru, for a Thouſand Leagues togethe: 1 
others, blowing directly from the 97. 
Points, as along the Southermoſt Part of d 
from Sierra Lions to the Bottom of tlc By 
and all this perpetually. | 

Yet in the Indian Ocean, theſe Sea br: Gil 
become of ſo complying a Temper, as 0 yi! 
readily to the Periodical Inſults of its g 
Trade-Winds ; and withal, as reſpe&ively a 
ſupply all the Vacancies left behind . 
their Abſence ; which anſwers the urmo# It 
quiry yet made into the Phenomina of I"; 
and ſhuts up this {aff of my Three Preliminy 
Diſcourſos, to the finding out of the Imma in 
Caules of the various and irregular Ae, 
the Sea it ſelf, which occaſions em. 


— — — — Ao 


— 


nchiſton. 


O ſum up, in ſhort, this Tripariit: Di 
courſe at oncę, in order to introduc: il 
vert of the Motion of the Sea. 

. Firſt, Springs, as conſiſting of Water, whid 
is Fluid, to pierce the Surface of the Ear! 
and Heavy to fink it into its Veins, muſt Or 
ginally deſcend from the Sky; and as it (al 
in Drops innumerable, ſo it penetrates it by 1 
many Holes, which, being united underneat 
muſt gather into Rill, and convey'd farbe 
fill {well into Streams of a larger ſize, till th! 
break forth inro the open Air, eicher on i! 
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Accord, or let off by the Miner, with- 
ap farther Supply, than Rain; or other 
1 /i.caticnthan their different Deſcentsafford; 
vain it is, to enquire after more Recruits or 
nn2gers of 'em, unleſs to puzzle and perplex 
ole. who otherwiſe (if put at firſt into the 
ut Read of Knowledge) wou'd daily im- 
ve their Thoughts, for the good of the 
blick 
iy, Ic as plainly appears that Rain is 
Sc. in inviſible Atoms, indifferently from 
and Land, by the Rays of the Sun; which 
rate in their Fall thro' the Air, and are 
t 1: it were, in Moulds of a larger Size, 
o greater Drops of another Species upon 
ery New Concretion ; and theſe are again 
no-ald by the Summers or Winters Colds 
ro Hei or Snow of as many Sorts : But to 
i thoſe Afoms of Water into Storms they 
ft be raisd to a greater Height : And to 
ish a Quantity of em into Tempeſts ; their 
ent being large, and their Expanſion evenly 
ud over che Firmament, and continued for 
lager Seaſon ; till the Air become unable to 
„ em, either ſhufA'd together or in any 
Ber Poſture. 
Laſtly, To convert Air into Wind it ſufficeth 
rite the groſſeſt Part of it uppermoſt ; and 
en the Sun's Heat can advance it no higher, 
ain it longer, to let it fall again by its 
eponderation ; only more or leſs obliquely 
m the Perpendicular , as the Medium Air 
I! allow, and the Stock 'ris furnifh'd with 
gutes: And towards that Point of the 
don, that either the Courſe of the Sun, or 
e Declivity of the Earth, or the Motion of 
| the 
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the Sea, whereon it falls, ſhall farther aypoin 
Or, in caſe of their Indifferency, the Poi? 
its own Weight preſing downwards, and oh 
reſiſtance of the Air, growing ſtill more 7, 
by Oppreſſion, makes it wheel about 
for the eaſieſt Deſcent into MpirH,j,j 
Hurricane; from the Weight of the Matter wi 
the Height of its Fall; as is maniſeſt 
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PREFACE. 


i 


4 ving already adjuſted, and ſettled the Preli- 
1 minaries of Springs, Rain, and Wind; 5 
their Origin, Generation, and Production; 
a now to treat of the Motion of the Sea in Ge- 


ral. before I can branch it into Particulars, in 
rh after the immediate Cauſes of the Tides 
nl nt to embroil the Matter in Hand with unne- 
Diſputes, a Method 3s to be propos d and | 
low'd ; and that which ] have actually pitch'd on, | 
ing either not uſual, or purſued farther than ordi- li 
„, I ſhall here unfold it before ] begin; and at | 


pry Step, annex Reaſons for my proceeding after þ 
b manner ; that the Reader may never fe him- ar 
i following it, or be out of bis Way, | 
Firſt, In regard the Sea is ſubjeft to another th 


"7 of Motion, I ſhew, (for Diſtin&ion's ſake) * 
þ:t whereas that other tends always Weſtward ; 
is, | the Tide, Flows and Ebbs reciprocally 
dorch ænd South x; that is continual; this Pe- 


. ; 0 2 . 4 
iodical, that depends on the Trade-wind, this | 


e Courſe of the Sun, and Moon; and that 7 
wins been diſcoursd on already, (when e treated 4 
be Monfoons) as to the Variety of its Declination 


r North and South, becoming of a quicker 
aich, ] firſt remove it out of the way; that, 
when 
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| when it chanceth to interfere in our following 1; 
courſe, with the Motion of the Tide, it may by, 


ſity diſtinguiſh'd from it, in ſome of thoſe Neal 5 
to prevent Confufion. 7 
Secondly, Whereas tbe Tide is liable to m * 
Diſorders, occaſion'd by the irregular Si n „ 
Coaſts, and Shores : To prevent the framing if MR," / 
wrong Notion thereof, on that Atcount, 1 ai} : 
from all ſuch Reſtraint throughout my FM. : 
Chapter; by ſuppoſing our Globe to be . 
around with Water, without End, or Lim; WW: » 
ve free Liberty for the Moon, to raiſe Tw ien 
poſite Tides daily, with One Revolution ; ani. 
Sun, to mcreaſe em twice monthly; 2 Com 
joimtly, to raiſe em higher than ordinars, 1 e 
times every Y ear. | all, 
Thirdly, Since the Uni verſal Ocean 17 att | or | 
divided into Three Parts ; and thele are [epare Wc) - 
by great Tracts of Land; and the Indian, : - 
Pacihck Oceans, ave le. known to Us, than (0 be Cu 
which conſiſts of the Atlantick and ETH Y 
Seas conjoix d, and reacheth the Artick and A e 
tick Circles; to allow the Tidel Flood it; ful H 
either way, from the Equator, whence it u 
Hereupon, I undertake to [peak profeſſedly of the Me 
nomena of the Tide in this Ocean, and only , ade 
By of thoſe which belong to the ot ber Two : Ar bers 
as to the Diffuſion of its Flood on each fide of W's: / 
Line, I chiefly endeavour to analyſe that Part & Th 
which transfuſeth it ſelf over our North Atlan per 
Divi ſion, with the greater variety of Appesrauꝗ 
anil lies more immediately under our Inſpeci ion. be Ed 
Fourthly, After the Arrival of the T 
the European Coaſts; and it bas enter d our Ir C 
and Britiſh Channels; I trace it around both Ila 
and purſue it to every Port, and follow it «oe, <<< 


yy 
Rixel 
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85, 4s far as they are Navigable ; denoting all 
e Time, and Place of their Floods, with 
” n;verſity of their Phenomena, as ſeems to 
Ve all kind of Appearances, that can poſſibly 
Hes el[ewbere, throughout the Univerle : And 
ſire the Reader, that all whatſoever may be an- 
en the ame Grounds ; I have induſtriouſly 
ap thoſe which ſeem d moſt odd and intri- 
ind brought em to the Teſt of a due Examine, 
frund 'em at the Bottom conformable to the 
e Principles. 
iſthly, For Illuſtrations ſake, 1 have drawn 
lap of the Courſe of the Tide, according to 
Common Tide-Tables, for all that Compaſs ; 
po'e to the Eye, the Order and Progreſs of 
all, at one View ; for an Example, how to 
um the like of the Tidiftigs in all other Seas, 
> doubtleſly will be executed in Proceſs of 
„; as being no leſs Uleful, than SatisfaFory 
be Curioſity of Mankind, thi” as yet never at- 
be: Thoſe, who drew not the Origin of em 
! the Equator, not knowing where to begin 
Horch; and thoſe who did that, apprehending 
rte bow to end it; Fſpecially, being all the 
le involy'd in that vulgar Error; Viz. That 
ade High- water upon the Firſt Meridian, 
here and there, at the ſame Inſtant. 
bu: far I argue, from the Cauſe to the Effect; 

Toat the Moon's Preſſure upon our At- 
ſphere, makes the like Impreſſion upon the 
underneath it: Again, that the Depreſſion 
be Ecuaror (after the ſame manner) raiſeth 
e/rondent Tides between the 'CTrop.cks aud the 
ar Circles : Then, that the Tumour in the 
antick transfuſerh it ſelf on the Coalts of Eu- 
e, cc. And entring our Britith, &c. Channels, 
fluctuates 


* 
* 


The PREFACE | 


fuctuates up in the adjoining Rivers, fi my 


from Univerſals to Particulars ; yer, e 


the While, the Conſequence to Hold on the C'onvg 
Viz. That if her Preſſure be the Cauſe of j 
Tide in Thames, for Example, it truly mug 
(For their ſtri ct Connexion, and free C0711 un 
tion,) in all the Rivers, and Scas, througheut 
World : So that what I bere ſuggeſt, is nat im 
fe in its kind; but on!y requires a fart het 4 
cat ion to all the reſt. | 

Laſtlv, It is in vain (on the Negative i t| 
ſearch out Other Cauſes, 40 interpoſe betten 
Preſſure and the Sea, to obſtruct its Operai 
or in the leaſe to interfere with it, as Partne 
the Tide's Production; or to ad conſiit ently 1 
it, by any other Means, than (as the dun doeh 
way of Preſſure, without act ing Counter tu 
as the Moon ber {elf would do, in caſe her Pla 
nary Light raisd the Tide by Fermentati 
while her Corporal Preſence depreſs'd it at ibe 6 
Time; and the Sun 2wou d do the like, zf at orice 


Rarified and Attracted the Flood by his Heat, eff 
condens'd and protruded it into an I in 

fame Place: And as for the Motion of the = 
vr the Influence of Planetary Bodies, beg 

cern'd in the Work; they are demonſtrated, oi” 

all, to be neither proper nor ſealonable 4 i a 


wny ſuch thing. Now to my Tas, 


Secol 


ond TREATISE. 
Tide; or the Ebbing and 


ns of the Sea. 


wW_—_— „ —_— —— as Sa 


HAP. J. 


the Ocean's continua Flux into the W eſt > 
md 0 F the Cauſe of the Tide, and 1 
Need, accor. ding to its full Extent, 


IN CE the Motion of the Sea 
= a 7” general is divided, 1. Into a 
Weſterly one, whoſe Flux is 
Perpetua! ; and, 2. Thar of the 
Tide, which is Periodical, and 
— {till Ebbs and Flows recipro- 
and South Now, purſuant to the 
dunt | have already given of the Produ- 
not the Wins, in the precedent Chapter, I 
to proceed in this, (of the Motion of the 
& demonſtrate what Influence the Wind 
ituzly upon the former, with regard to 
continual Devolurion into the 7eft, as a 
R. neceſſary 
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The Ocean's Weſtward-Flyx 


neceſſary Preliminary, before I enter upon g. 


Motion of the Tide, which conſiſts of 4 cen 0 
ſtant Reciprocation, Back and Forwards, will 18 
tween the Equator and the Poles; to ſhell.” . 
whetner they have any more Dependance ON on 'S 
another, than what is meerly Accidental 25 3 
that the Tendence of the Former ma; ehe 
haps, in ſome Circumſtances, interfere vii, 
the Courſe of the Latter, ex 
W hes 
Ser. 1 ot 
| rece 
Of the continual Flux of the Ocean {rom Eat PF 
Weſt, cauſed by the Wind; and that it; z 
rent Motion from the Tide, neither confi; , 
with it, nor obſtructs it, as to the Subſt ance Meter 
Motion. hve 
ohtr 
IRST, Both Reaſon and Experiendihy : 
evince, that Vind and Water, being ben he 
vy and liquid Bodies, the one floating upon M fro; 
Surface of the other, they muſt, througto cn. 
the Ocean, be every where very Contiguous ; M paſſe 
by Conſequence,in ſome meaſure Coberex!, M (w. 
very loath to be parted ; Hence it is, that erty 
Wind inclines the Sea, in Compliance with Le. 
Motion, to retard or haſten its Tides into 08S cit 
Rivers ; and the Ocean never ſuffers an) in 
multuous Diſturbance within ir ſelf, with nd, 
Storms of Wind, and Tempeſts of Weather Pera, 
the Air to raiſe it. =_ Of 
Now, in regard the Trade-WWind, as direxbh !. 
by the Courle of the Sun, blows contir other 


Heſt ward, and watts over the largeſt Comp 


caus'd by the Wind. 


the Earth; it muſt needs drive the Sarface 
dhe 0ccan, between the Tropicks, the ſame 
Hence the Mariner, in his Fait-India 
oyages, which lie moſtly within the Com- 
ſs of that Climate, is forc'd to quarter the 
aurſe of the Sea, as well as the Wind, to get 
ther ; and at his Return, he makes the beſt 
his way, both being favourable ; or elſe his 
rival in Europe would be fo late, as to miſs 
Market. 

Beſides, That vaſt Body of Salt-water, 
rev] the Ocean is compos'd, being Ponde- 
as well as Self-coherent, muſt needs be flow 
receiving the Motion of the Wind, and as 
th to part with it; and conſequently, the 
her its Courſe is continued towards the 
, the more it muſt be increaſed, at leaſt to 
eterminate Height: Hence the Mariner well 
erves, that the Mean Courſe of his Ship is 
ghtned in the ſame Proportion; failing 
Europe to America in a much ſhorter Tims 
n he can make his Return; and his Voy- 


n from the Eaſt.-Indies to Braſile ſpends ſcarce 
gi the Time that it does back again; but 


paſſeth from Peru to China, thro' the Paci- 
(where that Wilderneſs of Water has free 
rty to rowl before the Wind) Three Thou- 


1 N 
lat U 


Leagues in Eighty Days, with much leſs 
Noch eicher of Sail or Oar, than is accuſto- 
1\ in other Seas. 


Vith 
ther 


nd; ſoraſmuch as the continual Flux of 
Jean into the Weſt, ſtill raiſeth a Protube- 
onthe Sea's Superficles, before the Wind; 
h is continued; as far as the Ocean lies 
that way, to receive it; its Surface muſt 
long 5% proportionably advanced, and the 
K 1 lengeſt 


lirea 
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The Ocean's Weſtward-Flux 


neceſſary Preliminary, before I enter upon g 
Motion of the Tide, which confiſts of à con 
ſtant Reciprocation, Back and Forwards, 9 
eween the Equator and the Poles; to ſhey 
whether they have any more Dependance on on 
another, than what is meerly Accidenta] ; 25 
that the Tendence of the Former may pe 
haps, in ſome Circumſtances, interfere wit 
the Courſe of the Latter. 


riva 
x. | Ma 
5 bes 
Cree 

S EC r. I. * 
. 4 * | [ecC 
Of the continual Flux of the Ocean jrom Ea. X 
Weſt, cauſed by the Wind; and that it, di "Mi 
rent Motion from the Tide, neither concy . ( 

og ip . : | 
with it, nor obſtructs it, as to the Subſtance of Meter, 
Motion. brye: 
ohtn 
IRST, Both Reaſon and Experie n :. 
evince, that Vind and Water, being ben he 
vy and liquid Bodies, the one floating upon ron 
Surface of the other, they muſt, throvg0F che 
the Ocean, be every where very Contiguou ; ugaſſet 
by Conſequence, in ſome meaſure Coberm, M (wi 
very loath to be parted: Hence it is, that. er 
Hind inclines the Sea, in Compliance with Lea 
Motion, to retard or haſten its Tides into eich: 
Rivers; and the Ocean never ſuffers any in 
multuous Diſturbance within it ſelf, with! nd; 
Storms of Wind, and Tempeſts of Weather Ocean 
the Air to raiſe it. _ 1h 
Now, in regard the Trade-Find, as Circath ! 
by the Courle of the Sun, blows conti agggthat; 


Heſtward, and wafts over the largeſt ComPllone 


caus'd by the Wind. 


the Earth; it muſt needs drive the Sarface 
dhe Ocean, between the Tropicks, the ſame 
e Hence the Mariner, in his Ea#t-India 
oyages, which lie moſtly within the Com- 
of that Climate, is forc'd to quarter the 
urſe of the Sea, as well as the Wina, to get 
ither; and at his Return, he makes the beſt 
his way, both being favourable ; or elſe his 
rival in Europe would be fo late, as to miſs 
Market. 
Beſides, That vaſt Body of alt- water, 
ere? the Ocean is compos'd, being Ponde- 
525 well as Self. coberent, muſt needs be low 
receiving the Motion of the Wind, and as 
th to part with it; and conſequently, the 
ther its Courſe is continued towards the 
? the more it muſt be increaſed, at leaſt to 
eterminate Height: Hence the Mariner well 
erves, that the Mean Courſe of his Ship is 
ghtned in the ſame Proportion; failing 
n Europe to America in a much ſhorter Time 
n he can make his Return; and his Voy- 
from the Eaſt. Indies to Braſile ſpends ſcarce 
the Time that it does back again; but 
daſſeth from Peru to China, thro' the Paci- 
(where that Wilderneſs of Water has free 
erty to rowl before the Wind) Three Thou- 
Leagues in Eighty Days, with much leſs 
eicher of Sail or Oar, than is accuſto- 
in other Seas. | 
nd, ſoraſmuch is the continual Fluk of 
eean into the Weſt, till raiſeth a Protube= 
onthe Sea's Superficies, before the Wind; 
h is continued; as far as the Ocean lies 
that way, to receive it; its Surface muſt 
long de proportionably advanced and the 
N 


lengeſt 4 
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longeſt Courſe mult raiſe it to the hig Pirch 
Hence it is, that the Flux of tbe Arlt 
from the African Coaſt to the Bottom of g 
Bay of Mexico, makes ſuch Haſte theo : 
Carivees ; and the Pacifick does the like, 
the back fide of Peru thro' the Ani Gul 
But the Courle of the Ocean, from the Pa 
fel, along the Indian Sea, towards the Ag 
nick Streight 55 being the fartheſt Dei e, pe 
down the 'fronzeſt Stream, and with 
greatez} Precipitation that can be found e 
where, as falling from the greateſf Deſcent, 
And ſince the Protuberant Flood beſo t 
Wind mult needs leave as deep an Eb bel; 
it, yet cannot poſſibly return back exad 
che ſame way, to ſupply that Vacuity ; 
rot uberance muſt force a Paſſage back in 
tnderneath itſelf, by the Preponderation ol 
own Weight, to devolve its Stream intot 
Eajt, and reduce, in ſome meaſure, the $ 
face of the Sea into its Natural Poſture, 
an alternate Revolution; (till riſing bigks 
the one Part, and returning faſter towards 
other; the general Surface of the 03 
mounting all the while higher toward 
I eſt, eſpecially between the Tropicks, wh 
the Wind and the Sea keep better Touch 
one another. 
Such is the Motion of Uniulaties, that, WC or 
preſerve the Water's common Level) how ff 
loever it is raiſed above it, by Reſult from 
Depreſton; and is waved forward by E 


it is as conſtantly devolv'd back again « 7th. 
neath, by way of Reſtitution : And ior i": 3 
of this Return, after Marten- Mere in Ls + 


was drain2d to a few Inches deep; its PO 
U 


ceans'd by the Wind, 


zug near a Water-Level, a Guſt of Wind, 
Ts Nights ſpace, drove iwelve Hundred 
2s Of it tO A New Ground, as having not 
competent Depth of Water to devolve it 
F bark ag, zin at the ſame Time; and there it 
ain'4, till the Wind ceaſing g gave it liberty 
retumm whence it came. 

Yet, in regard the Sun ſpreads the Influ- 
e of bis Rays beyond the Limits of the 
eu. at once over the whole Extent 
Hemiſpbere; the depending Wind muſt, 
5 $ legree, affect the Sea with a Motion 
univerſal; that is, from the one Pole to the 
er: Whence it is found by Experience, 


7d, out of one pam of the Ocean into ano- 
r : the Current fill holds on its Weſrern 
Jurie chro” it, without any return ; a5 appears 
we Courſe of the Marellanick Guiph, which 
; conſtantly our of the Arlamtick into the 
0 Ocean; and the Pacifick haſts again as 
, thro* the Anian Streight towards the At- 
ic, the one near the Artick, and the other 
r the Antartick Circle; both running Weſt- 
} 

Its is F lux of the Ocean holds on «niver{ally 
{in every free and open Sea, where the 
Arey of ſome ber Shore deflects not 
Courſe any other way; as it manifeſtly 
in dur North Part of the Atlamiick :; whole 
ne, Coaſt of Guiana, from the Month of 
lan gans, declineth above Jhirty Degrees 
ert H-Jatitude, before it reach the Bottom 
tue By of Mexico : And the Flux of the 
'* ©7109 up againſt it all along from the 
e Aſrick, paſſeth in a Crowd thro' the 
R 3 Carzoces 


t wherever there lies 2 Paſſage open He 
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T he Ocean's Weſtward- Flux 


Caribees, North-weſt ; and is refleFed from th 
Bottom of the Bay North- Faſt thro* the Anil; 
with the ſame Violence and Precipitation, f 
it transfuſeth and loſeth ic ſelf in the vaſt r 
panſion of the Ocean whence it was firſt raigh 
to re- ſurniſi it again with its .2u9ta of Wars 
and compleat its Circulation: an Expedia 
which turns doubly to the Aariner's Accouy 
to fall down by the South-Current, from d 
Latitude of the Canaries into our Weſtern Ply 
tations ; and when he is Homeward- bonn 
the North Channel ſer ves as well for his (pi | 
return Thither. 


And for an Experimental Evidence, th 
fuch a Contrariety of Motions is compi 
the Ocean, we have em All compriz'd with 
the narrow compaſs of che Boſphorus ; whi 
has alike Ds contrary Curremts, one on d 
Eaſt Side from South to North; and anoth 
on the Weſt from North to Scutb; according 
the different Direction of the oppoſite Shim 


io that rowing over the Channel, you ate . 
ther carried out of the Euxine into the YH '” 
ti, or back again, while the Mid/!e Ste ot 
runs both ways at once; the Upper Six hung 
its Current (which riſeth our of the Eu bjecl 
ſliding over the Lower Part of its Stream (io: 
the Propontis, which forceth its way back e. 
all the while arderyeath L the Freſher and Lig! or 
Water of the Euxine Sea floating upon Wi" / 
Top, while the Salter and Heawvier of the? lt 
an ſin ks to the Bottom. V. 
Such Variety of Fluxes, To and Fro, 2nd WR” ” 
and Down, with their Circulation, and al oY 
nore 


the ame Nature, and ariſing from the 
8 0 


caus'd by the Wind. 


being experimentally compefſible and Pra- 
able, within the ſmall compaſs of fo Nar- 
x and Shallow a Guller ; what can be ob- 
ed againſt the above-ſaid Weſtern Flux of 
» Ocean, and that North and Southern one of 
2 Tide (being Morions of different Natures, 
A proceeding from ſeveral Cauſes independent 
one another,) taking their full range in the 
ſt Ex:2nt of the Ocean, without interfering ? 
that chey are neceſſary Truths, and Geo- 
trically evident, ſo as not to be queſtion'd. 
The Former, proceeding Originally from 
duns Heat rarifying the Air, and driving 
Flood into the Veſt; and the Latter being 
sd by the Preſſure of the Moon, and toſs d 
m the Equator towards North and South, and 
k 1241n alternately : That floating upon the 
face of the Sea all the while; 7h diving 
wi into the Deep, and riſing up again by 
aation ; That conſtantly affecting the ſame 
ace, and always alike ; Th being Periodical, 
making its Viſics here and there with end- 
+ variety, &c. as I have already ſhewn of 
> Former in this Section; and ſhall do the 
e of the Latter, occaſionally by degrees, 
oughout the following Diſcourſe upon that 
r diect. 

Notwithſtanding, ſince we find by Experi- 
e, that Vinds of other Sorts ſometimes ha- 


— | 
Lie or a the Motion of the Tide; ſome- 
nes ell it to an extraordinary Height, or 


e it as much; and ſometimes drive it with 
e violence againſt one Shore than ano- 
r, with an endleſs variety: We muſt needs 
nowtedge, that the Trade-Wind, which has 
nete even and conſtant Motion than the 
K 4 | Reſt 
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7 be Ocean's Weſtward-Fliy 


Rot Pe ward ſometimes deflect the ous of 
% Tide ſrom its true Nerth and So Nach 
1:44.90 from the Equator ſome Points jx, 
vet without ſharing in the Cauſality 0 N 
cance, or being an Impediment to its prog 
Acton more than by Accident, or by v Way 
a Modificaticn to its Effect. 
Juſt as a one caſt into a ſtanding Poo/, rail: oi 
an Uniulation perfectly Circular, which th 
Stream of 2 River wou'd have formed into a 


Oval Figure, by ſharp'ning it bee into Mich 
#1yperbole. and blunting it bebind into an 28h i: 
lipfis, an comprefiing i it on each Side Probe ci: 
larly ; rendring the whole Figure an in 0 uit n 
ict Compound of all the Curvilinear C MU 
Scdtians, yet without being even a Part 105 
Cauſe of the Undulation in itſelf; fo the ar US 
Wind, and the Courſe of the Ocean p:r[(uan:; 
thereto, barely Modifies the Tide as to its s. 
treme Parts, inaſmuch as it affects: the e 
and floats upon the Surface of the Water, with 
out exerciſing any Cauſality upon the $9/:unſ»a: 
of its Motion, which dives anderneath it. vt. 
1 
Int 
ea 
hich 
pre. 


(Jules of the Tide, 


SECT, 3h 


+ the Tide is cauſed by the Moon's Preſſure 
en C11 Atmoſphere and how it effected. 


0 diſcloſe the true Cauſe of the Fbbing 
1 nd Flowing of the Sea, as contradiſtinct 
m the Hue and Reflux found in thoſe Rivers 
hich have an immediate Communication 
& it. and cannot he diſcoverd out of their 
eeincts ; at leaſt the Motion of 77-2larion 
uit no2ds be admited in the Oc ir {cif z for 
much as the Flux of the Sea not holy de- 
ds from 2 higher Station ; 2::4 the Reflux 
> 2219 returns to & Lower than thbſe Ri- 


ich they affect; and by conſequence, 
ei Sac of the Sea mutt reſpectively ri/e 


d f from the one extream to the other: 
ow, in regard the Sea is a Ponderous and Ina- 
mat: Body, the Motion of Aſcent and De- 
*t, which is merely Local, muft be forced 
50 it by ſome Exterior Agent, while its own 
nate Propenſion to a mean Situation, ſtill 
eavours to res ſettle It in its Natural Poſture, 
hich produceth that Alternate Viciflicude of 
cipro:ation, Which affects the Tide. 


Fir, To aſſign the ſaid Mean, its proper Si- 
on; For as much as Salt-Water is a heavy 
ment, and of a liquid Conſtitution, its Su- 
hes muſt naturally fink all oyer to an ex- 
Level, and keep its e teme Parts to an 
aal Height. Again, in regard the Earth and 
? conjoin'd compoſe one Terraqueoms 1 
| an 


C1 
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and conſequently reſpect one and the 5, 


Point for the Center of their Gravity ; the / 7 
perficial Level of the Water cannot be Hat * 
Plain, but Curv'd or Spbærical, to keep it; g * 
treme Parts equidiſtant from it, and ho“ 
Libration on all Sides in an even Poiſc ; Hy... 
it follows, that whenſoever any Depreſi | oa 
made in one Place, ic muſt raiſe as %% . 
a: leaſt an Equivalent, Rebound in anohe * : 
and both muſt be finally reduc'd to 1 J "7 
Level, by the innate propenſion of its Crain K | 
and that ſo conſtantly and neceſfarily, dH 
advance any permanent Protuberance upon H. 
Ocean's Surface, is ſo groſs and groundle MM... - 
Error,as not to deſerve the regard of 
Refutation. K 
Hence it follows, that the Motion ot. « : 
Tide may be caus'd alike by Aleviatien ot 
preſſon; for whether the Surface of the A... 
be Alleviated or Depreſs'd from its Noll... 
Level; it muſt, by the Laws of Reſſ ituin, fi .. 1 
turn back again thither wich the ſame lui; 
and Speed; and repeat its Undalations toi. 
ſame Height and Depth; and both way 
muſt return back to their Natural Lewe, t 
ſame Rate, whether they be rais'd by 48M. 
tian, or elſe by Rebound. in! 
But, in regard Depreſſion proceeds imm = 
ately and neceſſarily from the meer 471M, le. 
of tore other Body to the Superficies ci ee 
dea; the Preſſure of the Afven, v. g. mull Wi ... 
admitted for the Cauſe of the Tide, and vi. :; 
be purſued, as far as it will go before we 17; 
recourſe to the Sun's Raxefattion, Magnetic Mag: 
traction, Inexplicable Influence, Occult Quali), . 
Mot ion of the Earib; whoſe Exiſtence ' Mee 
| n & 


. 


Flux and Reflux or Tide. 


aueſtionable, or Co-operation wncertain x 
conſequently, not to be admitted without 
utmoſt Aſſurance of Reaſon and Experi- 
e. Hence, | 


b--0:dly, Touching the Exterior Agent, which 
by Preſſure upon the Sea's Superticies, and 
eth it contrary to the Natural Propenſion 
its Own Gravity; the ambient Air, or our 
obere, firſt occurs to be accepted; as be- 
Contiguous and Co-extenſive both to Land 
dea; and cqui valent in Weight to Thirty 
„ of Quick-filver in the Barometer; or to 
nov Foot of Water; and, by conſequence, 
ud much more than ſuffice to make the Ti- 
Im reſſion; but by deprefling the Ocean 
ry where at once, and in all Places much 
it rather keeps its Surface Steady in its 
tral Poſture, than drives it into any Dif» 


3 1 
80 


und, to aſcend to the Higher, and more E- 
% Heeg ion of the Air, which is immediate- 
conti unos With the Lower; it cannot de- 
che Armeſphere more intenſely in one Place 
n in another, as being equally co-extended to 
Places at once, and every where Equilibri- 
in it ſelf ; and fo cannot make any Inequa- 


"MF i2 hc Surface of the Sea underneath, by its 
* lorrintick Power, which is ſo indifferent to 
bees, chat it cannot particularly affect any 
WE 1106 intenſely than the Reſt, within the 
e Hemiſphere. 

7 However, this Etberial Space of the Air, 


ilting of Matter as well as Form; and be- 
| 2 lubſtantial Body, endowed with all its 
'& Dimenſions, Length, Breadib, and Thick- 

3 Ne o 
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eſs, purpoſely to take up room; how 7; D 
and Subtle ſoever it be, it muſt be CG e 
by a conſtipation of its Parts; and F/- i. 1: 
their Relaxation ; and conſequently Capak 5 
of receiving ſuch Im preſſtont, from any Super reo 
Planetary Bodies paſſing over it, and cf Mi 7 
mitting em into the ſubjacent Air or 4 + 
ſpbere below; to be derived to the Sri. 
hs Sea underneath ; as alſo of having 17 
taken off again Periodically, to cauſe that HH ro. 
and Flowing in it which is called the 74. di 
Now, in regard the Moon moves in tei 
eſt Sphere of all Planetary Bodies; and her W 
tion is Concentricat to our Globe of Bartha 

Sea conjoin'd; and ſo at her Nadir, ſh: i: . 
ther diſtant from any determinate Place c. 
on by a whole Diameter of the Earth; meer 
her riſing upon the Horizon, ſhe tilt rem. 
diſtant from the ſame more than half fo mW. 
than after ſhe is arrived to its weriical P t!: 3 
And again, the Liner of her Preſſure chere - 
are ſhorteſt, they become moſt direct and c 5: 
pact, to make the deepeſt Impreſſion upon i hon 
eAtber ; and by its Mediation upon our 4s ! 
ſphere; and this alſo upon the Sea itſelt ;and Wy: < 
parity of Reaſon, muſt be continued 40: ri 7: 
Univerſe; from one Meridian Weſtward to « be 
ther, correſpondently to her Diarzal Courſe 10888""i: 
be ſtill repeated at her return to the fame Vol” 
indefinitely without intermiffion : So mut nm 
Tide do alſo. TE h: 4 
Beſides, the Approximation of her Orb 10 08880" { 
Sea gives her power to act upon it with a? 
Energy, more than all the other Celia Mer 
dies which lve ſcatter'd over the Heavens o 
in; 


far greater diſtance from eit; without any I} 


"7 
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Hier mination to the ſaid Effect: And the 
position of her Sphere, between the Sea 
heirs, muſt needs obſtruct their Influence 
ache Tide as much : So that the Motion 
roo! little regards any ether Influence be- 
Het; as we find by daily Obſervation, 
ball be fully demonſtrated hereafter. 

Thus, on the one Part, as the Preſſure of 
ion is the molt proper and effeciual Cauſe, 
roduce the ſaid Effect; fo the Ocean is the 
} 1i/poſed Subject poſſible to receive it; as 
intaining its Spherical and Natural Level 
-ly by the Equilibrium of its Surface, which 
aniſeſtly taken away by the Moon's Preſſure: 
den still reciprocally enforc d upon it in one 
ce, 35 it is abated in another; the Element of 
ter (the Matter whereof it conſiſts) being 
gerd indefinitely voluble by the Extent of its 
verlicies, and the profundity of its Depth 2 


W. 


rer; nor the Medium due Application; nor 
> Snbiett a fit diſpoſition for the Effect s that 
hond not follow is abſolutely impoſſible. 

0 manifeſt it is, That the vaſt Body of the 
% cannot be hurried from our Nadir up to 


ori zon, and from thence to our Zenith; 


be poſted down again into the Veſt, and 
urn'd co the Place whence it came, in Ten- 
Four Hours ſpace, without railing as vaſt a 
mmotion in the Medium thro' which it paſ- 
1: And that ſhe ſhou'd be ſo nearly obtruded 
on Us, and ſnatch'd away again from our 
m:\%0re to fo vaſt a Diſtance, and with ſo 
ear Diſſocation of the Parts of the Medium, 
to make room for her Reception, and fill it up 
an at every Infſtane ; yer, that this Tur- 
moil 


that, in regard neither the Cauſe wants, 
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moil ſhould not cauſe the Tidal Alteraticy i 
the Seas Superficies underneath, is another! 
poſſibility. 

Hence the Motion of the Tide, pucſnn 
her Preſſure, does not barely correſpond thy 
to, as the Thing ſigniſied to the Sign which, 
preſents it; but neceſſarily depends on it 
the true and real Ffe# doth upon its pro 
Cauſe ; that is to ſay, at all Times aud in u 
Place, according to the manifold diverſity off 
Motion; as is found by Obſervation : \ 
foraſmuch as the Periodical Increaſe and Din 
of its Floods and Ebbs, exceed the more d 
ſtant Energy of her Preſſure, both by way 
Exceſs and Defe# ; the Difference ariſeth{ 
from another Sort of Preſſure, interfering wi 
Hers, without recourſe to any other kind 
Cauſality, which wou'd be either propy 
poſſible to give her any Aﬀiſtance towards 
performance of her Work, either as tot 
Whole or any Part of it; as will appear he 
after: Now, to ſhew how well qualify} 
Preſſure is to produce the Tide, as to its$ 

ance ; or, inaſmuch as it conſiſts in a M 

etween the Two Extreams aforeſaid ; tit 
preſent Task to explain it more fully in the nt 
Section. 


g 


SEC 
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Efficacy of the Moon's Preſſure upon the Sea 
the Tide's production; and its ſeveral Qua- 
cations for that purpoſe. 


O put the Sea in its beſt diſpo/tion to re- 
ccive the Effect of the Moon's Preſſure ; 
doſe her firſt Impulſe finds the Surface of 
Sen exactly ſmooth, and profoundly quiet; 
"xtreme Parts ſtanding throughout in an 
hum, it is in the readieſt Diſpoſition to 
unk below its Spherical Level; and in the 
poſture to rife again above it (as 2 Pendu- 
is beit diſpoſed for Motion To and Fro, 
n it hangs perpendicularly:) and by the firſt 
viſe it is better prepar'd to receive 2 Second; 
ch, being regularly apply'd ſinks the Sea's 
erficies lower ; and gives it an Additional 
e to ſpring it ſelf up again Higher than 
re : And fo upon her third Impulſe, its 
1t and Deſcent ſtill increaſe in a Progreſ- 
Proportion; till the Active Force of the 
js Preſſure, and the Paſſive Reſiſtance of che 
Superficies arrive to an Equality; and 
their Progreſs is at a fand ; Juſt as a Pen- 
, mov'd by Clock-work, requires the belp- 
land of the Artificer to ſet it on foot; and 
that, it continues to raiſe its Vibrations 
er aud higher, till their Motion becomes 
ill e and conſtant; and fo continues 


Atte 5 


Next, 


oP 
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Next, the Alber, which intervencs he: 
the Moon and the Sea, being a Cornore! 
ſtance, of how thin and rare a Conſtitution 
ver; yet it muſt grow denſer andharder 550 
preſſon not only to tranſmit her Prefſure 
the Sea, but alfo to enforce it downwards, t 
all that ſpace ; and the quicker the Imp it 
the deeper Impreflion it muſt make. Ha 
the great Celerity of the Moon's Progriefs, f 
her Upriſe in the Ez till ſhe reach the ll 
dian, muſt drive all the while her Impt 
more forcibly to the Head, in that gro/s and 
Element of Water : As Fire, ſo rare à Sub 
as it is, diſploded out of the Mouth of 2 
non, by the exceſs of its Celerity, makes 21 
leut and irreſiſtible C oncuſſion in the much! 
fer Air, In like manner, the eAther, tho f 
rare and light in itſelf, yer, by the A 
pulſe, may make a deep Depreſſion on the Suff 
of the Sea; as well as the Air, tho'it 
Hundred Times lighter than Water, prepon 
rates Suictſil ver in the Barometer, which 
vwelve times heavier than it, in proportion 
the Poiſe of its own 1/ eight , Conjoind 8 
rhe Multitude of Vapours and Exbalat ions, w 
it ſuſtains. 

Beſides, the vaſe Depth of the Ocean, 
ſtooping its Bottom fo low, renders the gf 
Body of Water, which it ſuſtains, way 
le, and better 4i/poſed for Depreſſion 
proportionate Length and Breadih, by dg 
ing the Shores, atfords its Middle Siream 
equal Liberty to expatiace it ſelf mare 
every way. Again, whereas thoſe Se 
Bottoms are fixd and ſtedſaſt by Nature; 
the Mater contain'd within their Compal 
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abe, and cleaves cloſe to em on all Sides; 
Prints of their Adheſion ſerve as Centers, 
che Lines of Water (which are /oo/e at the 
er End) to turn upon 'em, as ſo many Ra- 
; upon their Axes, which the farther they 
entended the faſter they move, and the 
ur they are ſet on foot. Hence it comes 
iſs, that che Broader and Deeper the Ocean 
he Hier it muſt ſubmit; and the Lower it 
ſt ſtoop irs Surface to the Preſſure of the 
n; and {till Lower beyond compariſon than 
our Narrow and Shallew Seas, as is found by 
Mervation. 

Again, as to the vaſt Extent of her Influ- 
e: Her Lines of Preſſure (no leſs than the 
1: of her Light), are poured down, He- 
, upon rhe wool Superficies of the 
ean at once, Which makes their Impreſſion 
h reong and comprehenſive, as being the Ade- 
Effect of ſo univerſal a Cauſe; and muſt 
extenfively affect all the Seas and Tides on 
balf of the Globe at the ſame time, and 
etfully too, by their direct Impulſe; as well 
he Beams of the Sun, reflected univerſall 

1 the Earth's Superficies, ſuffice to raiſe 
er a Quantity of Water into the Air, in 
Da;'s ſpace, as wou'd ſuffice to furniſh all 


nary Conrſe) with a Week's Expence of 
ir conſtant Stream: Yer, foraſmuch as 
nal Cauſes are not apt to produce particular 
ets without ſome ſpecial Determination; 
ſince the Ocean's Surface cannot poſſibly 
Nis d or depreſs'd in all Places at once; the 
Prefure muſt differently affect em. Hence 
ite contrary) in the Production of the 
„ L Finally, 


Rivers in the World (according to their 
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Finally To determine this ſmart and uni 
Preſſure, to affect ſome one Place of the Sg 
effectually than the reſt; it is farther g 
conſider d, that the Earth and the wn hut 
alike of a Globous Figure, and conſequent 
a Convex Superficies ; the Lines of Preffure, | 
down from the Body of the one, mult {ll 
on the Surface of the other at all Hu: 
thoſe that fall perpendicularly, as being then 
direct and compact, give the marie d 
and make the deepeſ# Impreſſions whereſy 
they light; whereas, the reſt which 4 
from 'em, growing more Oblique and n 
Diſpers'd, ſuffer a Tumour to riſe circus]; 
the Point depreſs d; which, if ſhe he 3 
Fauinox,mutt fall perpendicularly upon the þ 
tor: And, in regard the Mcon is com 
Morton towards the Weſt, the laid Com 
preſs d muſt follow her in the ſame Trad; 
lincally deſcribe the Equator it ſelf (as fol 
its direction) Weſtward : And finct every 


neal Depreſſion muſt raiſe a correſpond: Wi; 
mour on each Side thereof; the Unduu 0 
ſo raiſed muſt lye extended from Ea, U 
in Lines paralll to the Equator ; tho ere 
move To and Fro, with regard to 198 5: 
Sonth. lab! 
After all, thoſe Two Waves, {wcllin 1 ; 
collaterally on each fide of that EquW -/!: 
Depreſſion, and having free liberty to ce 
reſpectively towards the North and S 
muſt ſtill raiſe and dilate their Und»/atim WW: 
Ways at once, as long as the Preſſure ſc i; 
ſeth; and upon its Relaxation they are . 
"back again into the Vacuity left behind iſ/ 
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on the Equator 3 and their Motion having 
quir d its utmoſt Celerity by their Deſcent, can- 
reg in their Congreſs, but muſt proceed to 
(Gunc one joint Unaulation, at leaſt to an 
Height with thoſe Two which rais'd it 
wards the Poles ; as being the Counterpoiſe of 
ir Libration. 
Go eaſy is the Element of Water to be 
ought upon, and ſo ready and well diſpos'd 
the Spherical Situation of the Ocean's Sur- 
e, to leceive any Impreſſion from an Exteri- 
Agent: And withal, ſo powerful are the 
Ivinages Wherewich the Moon's Preſſure is 
piſh'd to operate upon it: And ſo Connaturaſ 
he Manner of their Operation to the Pro- 
tion of the deſcribed Effect, that it cannot 
ſe but follow accordingly. | 
„on the contrary, to ſuppoſe that Co- 
1 of the intervening AÆtber, whoſe Dia- 
ris equal to that of the Moon's Orb, and its 
s 45 large as the Planiſphere of the Earth, 
ud be contracted in Length, by her Preſſure 
1 our Globe, its full Semidiameter in Six 
pace; nay, be pitch'd upon our Hemi- 
ere and taken off again in Six more; yet 
deals Superficies, which ſuſtains a propor- 
able ſhare of the Burthen all the while, 
d neither be depreſsd by the Application, 
ileviated by its Removal; nor ſuffer any 
en from its Impulſe, fo harden'd by its 
pi;, and ſharpen'd by the Moon's and the 
"; Convexity, (as it were on purpoſe to 
e ij) That, (I ſay) the Element of Water, 
to be wrought upon, and its Surface in 
m/ 5ielding Poſture of its Equilibrium, agd 
o Vaſt an Extent, ſhou'd, notwithſtanding, 
1 2 refuls 
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refuſe to reſent the Energy of her Opera 
in ſo advantageous Circumſtances ; imyl 
that either the whole interjacent Space, that 


criminates her Atmoſphere from ours. is 2 
Vacaity, and contains Nothing at all in i, . 
ſtructive to the Complex Conftituticy of WARP” 
Univer/c : Or, that a powerful Cauſe, a | 
ply'd to a well-diſpoſed Subject, ſhou'd not 
ally produce its proper Effect: which incl i'< 
Contradiction, and is impoſſible, But this H i. 
being gain'd, as to the Subſtance of our de 
Effect; let us try what farther Advance cu d 
made for its daily Increaſe, from the . 
and Regularity of its Cauſe's Applicm 
Yet, nevertheleſs, the following Rub remain ©* 
be remov'd out of the Way. l; 
00 
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O leſſen the Force of the Moon's 7! 

upon the Ocean, it is obiected that & 
fil ver, tho' it be rais'd in the Barometer l 
Thirty Inches, by the Weight of the A 
ſphere ; yet it is not ſenſibly advanc! 
bigher in the Tube, by the ſuppoſed 4 
nal Preſſure of the Moon: And, Where 
Tide riſeth not Five Foot at one ſeaſon, 
another exceeds Fifty ; the Quicłſilun 
not the leaſt notice of any Variation; 
ſeems to evince, that either it is not ras 
Preſſure ; or the Suiclſilver in the 3-0. 
ou d make us ſenſible of the Operation M 


Flux and Reflux or Tide. 


Fo remove this Rub out of our way, on the 
Pact; viz, That the Quickſilver is not 
| by the Meon's Preſſure : the Mineral is 
Iv; times heavier than Water; and, by 
ſ:quznce ſo much harder co be rais'd : 
is, iz exceeds Water no leſs in Conſiſtence 
I in Gravity, and ſo muſt be Twenty- Four 
nes leſs voluble, by way of Undulat ion: 
recover, it grows much harder to be moved 
hin the ſtri& confinement of a Tube, of no 
e than the Fifth Part of an Inch Diameter: 
des the cloſe Adbeſion it has to it on all 
dat once; as appears by the protuberance 
he 5 in the Middle, while it riſeth; and 
Cavit) of the Depreſſion, when it falls 
155 c all thoſe Reluctances are jointly to be 
coine at the ſame Inſtant, whenſoever it 
is d. 
hereas, on the contrary, beſides the Le- 
of the Water it ſelf, it is, in reſpect of the 
ns vait Extent in Length, Breadch, and 
th, indefinitely Fluid; and ſo, is eaſily 
| by Preſſure, and mov'd no leſs effectually 
I»dulation ; as Streams, the broader and deep- 
ey are, {till they become eaſer and [wifter 
lotion. Hence, the fr Impulſe of the 
n, having made any ſenſible Impreſſion 
che Sea's Superficies, that firf Commo- 
5 rais d conſiderably higher by a ſecond ; 
this by a third; and fo progreſſively; {till 
adding to the reciprocal Libration of the 
ations ; while the Active Power of the 
and the Pafhve Reſiſtance of rhe other 
e to an Equilibrium; which finds no Place 
e Motion of the Quickſilver in the Baro- 
, tor want of its fr/# Effect; the leading 
„ öl 
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Pulſe being quite loft, which ſhou'd o 
12 both the Birth and Growth of all d 
reſt. 

Hence it is no wonder, that neither g 
Preſſure of the Moon ſhou'd give any viſh 
Riſe to the 9uickſiiver ; nor the Weight | 
the Atmoſphere breed any ſenſible Commaii 
in the Ses: For, altho both act by Pry 
and very effectually too, when they ar: % 
apply'd to their proper and well. diſpoſed \ 
jects; yet nothing can be affected on the a 
trary : For, as 4 Pound of Lead in the one! 
of the Scales cannot be ſtirr'd by Fifte-n On 
in the other; ſo the Preſſure of the Mom, 
ing ſo far over-power'd by the Weight andd 
fiſtence of the Quickſilver, loſeth its ft Sr 


bration, all which follow are ſpent in u 
And as for the Weight of the Atme/pber, i 
never ſo much increaſed, it cannot imp 
any Motion upon the Sea, as being equa! ſp 
over its whole Surface at once; but m 
keeps it ſteady in its Natural Poſture. 
But, on the contrary, admit the Wei 
of the Atmoſphere were apply'd to the 
wich the ſame Advantages that the Prel 
of the Moon is; and the Effect would be 
vanced to 2 vaſt Exceſs : For, ſuppol: 
ff Impulſe ſhou'd depreſs the Oceans 
ace Thirty Foot, in proportion to the C 
ſilver's Thirty Inches in the Barometer; to f 
by Rebound, an Undulation Thirty Fs: 2 
the Natural Level of the Sea; and the d 
ſhould raiſe an Undulation Thirry Foot Ii 
than the Firſt ; and the Third another n 
higher, and fo forward; or, allowing 
r LEE OE 13% £9 17 2 
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Aa \batement to every Undulation fee 
Jes together; and the Product of their Riſe 
14 amount to no leſs than three hundred 
lo: fo vaſt an Advantage doth the Preſ- 
of the Moon make of its conſtant and re- 
R. pplication to the Sea, as ſhall be Thew'd 
the two following Sections; and ſo utterly 
the wn of the Atmoſphere defeated, 
owt it, of any ſenſible Effect wrought up- 
the Ocean. 
And all this while, the Obje#ion runs upon 
double Miſtake ; to wit, that the Tide is 
ed meerly by the Moon's /ingle Preſſure, 
1 Five Foot to Fifty: Whereas, on the 
{de it is depreſs'd ſo low, by the Additio- 
Impulſive Rays of the Sun; and rais'd to 
He ght, by the ſpecial Concurrence of the 
tracting Shores ; acting counter to each other 
weral Seaſons; a5 will hereafter plainly ap- 
on due Occaſions. 


nd if it be further arg'd, that neither the 
uence of the Sun or Moon, by way of Preſ- 
is as perceptible to Senſe, as the leaſt Blaſt 
Wind; nor, conſequently, ſo able to produce 
a(t an Effect as the Motion of the Tide, 
all ics Diverſity. It is reply d; that, altho' 
Weight of the Atmoſphere be no more per- 
ible to our Senſes, than the aforeſaid In- 
nce ; yet it is heavy enough in it ſelf, (did 
ct a/ike ſupport us on all Sides at once) to 
d us ſo cloſe, and fix us ſo faſt to the 
und, that the ſtrongeſt Giant wou'd be leſs 
to ſtir either Hand or Foot, than to re- 
e 2 Mountain: And, notwithſtanding the 
#5 quick Motion makes a forcibie Impreſ- 

L 4 ſion 
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Hon upon our Senſes ; yet, were it put to 3 
peremptory 2 Stop by ſome Obſtacle, as thy 
aforeſaid Preſſure, is by the Surface of the 54, 
*would not ſuffice to extinguiſh the Flame d 
a Candle. 

And, as to the Production of the ſaid Tal 
Effect: Since the Vind, notwithftanding the 
Thinneſs and Levity of the Air whereof ir con 
fiſts, compared to the Denſity and Gravity of 
the Water which is mov'd by it, fails ſo fx 
ſhort ot matching it, as One does to a Hundrei 
yer, bv beginning to ruffle its Superficies wit 
gentle Blaſts; and raiſing em afterwards by 
Degrees, and fill giving 'em due Application al 


» Diur 
tron o 
if hes 


A* 


of 


mar 
the while; can, within a few Hour, ſpace, di er 
order the Oceas into ſo tumultuous a CrovWMrn: of 
of mountainous Billows, as *twould crack ali 17-7 
the Engines in the World, to ſuſtain any one? on Ro 
em ior a finele Moment: Tis no wonder u her 1 
the ſaid Preſſure lo qualify'd, as J have altea Dev 
declared, ſhou'd by the ſaid means of e ly, 
cal Libration, and by the like progreſſive =, 
grees produce the more Periodical Motion oftal: ir 
the Tide; both as to its Subſtance and all ion b 
Diverſity, according to the different Energy 7-2; 
of its Application. Thus much being alledg Des. 
for the Production of the Tide by the Mo cu! 
Preſſure, in general Terms; let us ſee b gr Mo: 
different Motions of the Moon reſpectively iu Ne, 
fiuence the Tides of the Ocean. de Rev 
ore ex 
Aly it 
ours, 
an the 
Third] 
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err. iv; 


* 


Diurnal Courſe f the Moon, and the Mo- 
tion of the Tide adjuſted ; and the Regalarity 
of ber Preſſure's Application demonſtrated ; and 
how {ne maketh a Primary and a Secondary 
Tide, with one Revolution. 


AVING already determin'd the Cauſe 
of the Tide in general; and deſcribed 
manner how it is produc'd : To obſerve 
der and Method, I am now to give an Ac- 
unt of the Moon's Diurnal Courſe from Eajt 
Hall, as being her moſt Regular and Com- 
n Road about our Globe ; before I digreſs 
her Menſtrual and Annual Motions, which 
Deviations from it. And, to ſpeak intel- 
poly, 
Erft, Ic is to be noted (to have but one 
aſe in view at once), that I place the Moon 
jon he Equator, as being the Mean between 
; Tropicks, which ſhe never tranſgreſſeth 
Ve Six Degrees: And (to hunt down one 
ficulty before another be ſtarted), I make 
Motion to be concentrical with the Earth. 
Neat, whereas ſhe produceth two Tides with 
e Revolution; to deſcribe their Production 
ore exactly, I ſhew how it is perform'd gra- 
ally in four times fix Hours; I mean Lunar 


an the Solar, | 
Tbird!'y, foraſmuch as they are produc'd by 
r Preſſare, which cannot affect 8 
an 


* 
1 


ours, which are about iz9 Minutes ſhorter 
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and directly), more than the one He!f | 


Globe at once; I aſſign em Both to the Meipi: 
Impulſe; the one as its Primary, and the g to 
its Secondary Effect; tho” they be produc' n e, b 
very * . 1 
Finally, When 1 ſay tis High- Water u * 
the ſame Meridian with the . ih 1 ; Qt 
underſtood of that Tide which is causes erte 
Rebound between the Tropicks and the Py UNO 
Circles; as being caus'd by her Preſſure whit pd 1 
is made at the ſame Time, and upon the ſn 
Meridian, near the Equator. Thus mich bli$** 
Advertis'd, upo 
t 44% 
Firſt, It is to be conſidet'd, that her In 
of Preſſure, co- extending to our whole HF -* 
ſpbere of the Globe at once, begin at her“ ] 
in the Eaſt, to affect the Ocean up 0 a the 
Meridian; and as ſhe mounts higher o.¾q ““ 
her Southing, thoſe Lines are not only “ 
tracted in Length a Semidiameter of the = 
but ſtill grow more compact for the ſpace | by 
Six Hours together ; and fall more dire up +4 
its Surface, to make a deeper depreſſion un And 
the Sea, between the Tropicks, till ſhe be 
vanc'd to her greateſt Height; while the! the C 
aforeſaid Undulations are rais d by Re bound d owe 
laterally on each Side of her Paſſage : Wd 
till ſwell and dilate themſelves (to m If 
High-Water) towards the Poles, till her! Wed 
ſure be at a ſtand. ple 
And for the next Six Hours, when (it ks 
clines into the Veſt, and withdraws her I. 
and Preſſure from our Hemiſphere by the Nis. 
. chat ſhe had advanc'd em; tho 
dulation, muſt devolve back again, with 25 fl 5 % 


Precipl 
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cipitation towards the Equino&ial Line; not 
to fill up the vaſt Facuity left by her Ab- 
re. bur alſo to remount the Water's Super- 
s in the [ame Place, as high above the Oce- 
Natural Level as it was ſhrunk below it be- 
> : that, as at her Southing was made High- 
ter towards the Poles; ſo now, at her Setting, 
z unon the Equator, 
nd in che Six Howrs ſpace after her Setting, 
en ſhe is haſting to the Meridian of our An- 
des, that Equino&Nal Tumour, left behind 
upon the Ocean on th Side of the Globe, 
t Aeſcend again by its own Weight, as low 
rom whence it rebounded before ; to make 
eat 4 Depreſſion upon the Sea's Superficies 
ow Hemiſphere, and at the ſame Inſtant, 
the Moon does upon theirs ; to make two 
netrically oppoſite Tides at the ſame time; there 
rimary one, as caus d by her immediate and 
ect Preſſure; and here a Secondary one, as 
hy the Deſcent of the faid Undulation left 
n our Meridian at her Setting. 
\nd in the laſt Six Hours, while the Moon 
Ins to our Horizon, the Sea on our ſide 
the Globe, which was ſecondarily depreſs'd to 
loweſt Ebb by its own Weight, rebounds 
in ver) opportunely to its former Height ; 
„ while the Tumour hangs as it were ſuſ- 
wed in the Air, ſhe may give her Second 
be a Regular Application, to drive it 
wn again more forcibly, in à joint Concur- 
ce witit its innate Ponderation : And be- 
this Secoud Revolution with more Vivacity 
in it did the Firft ; and the nent with more 
dn ; and ſo the reſt that follow progreſ- 
ly, by a Circular Repetition; till they ar- 
| | 1 rive 
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rive at that ftint which is to be conſtantly wh 


eain'd, and as it were epeated, by an Atem h A 
Viciſſitude ever after. =, 
For, the Moon ſtill renewing her Prey... : 
and taking it off again by equal ſpaces of Ie 
at every Six Hours end; and this Prinary oi.-;--; 
immediate Impreſſion, ſetting its Stamp will: = 
on the Secoudary one, (which imme he 
follows it, and is produc'd by a concm 14 


Depreſſion of the Water's Gravity, as bei 
the Adequate Effect of its immediate Cauſ: 
each alternately purſues the other ſo cloſz,u1 
leave no Vacancy in point of Time, to inter 
between em, which the Moon's ſecond Impil 
cannot ſupply, by the more conſtant 2nd rey 
lar Application of her ſucceſſive Revolution 

But, after the Motion of the Sea be c 
adjuſted, by a few ſuch Amendments, to t 
common Courſe of the Moon; and the 7d 
Undulations are rais'd to a competent Heig! 
by a proportionable Number of her ret 
Impulſes, regularly apply'd ; they acquir 
Motion proper to themſelves, and beco 
more Equitemporary ; let their Librations be n 
ver ſo much increaſed or diminiſh'd : yet th 
adhere all the while no otherwiſe tot 
Courſe of the Moon, than a good-going Pai 


Moo: 
ch 25 
2 


Ium-Clock does to the Sun; ſo as to ſtick ci Ci 
to their mean Motion, let the Real Ons on ch: 
how it will; notwithſtanding, ſo as till 10 Mntrica 
their ſtated Occurrences to a Point: K eenai. 
vincing Argument, that as the Motion of iatio: 
Clock has a dependance on that of the S, of 
the contrivance of Art; ſo this of the Tos, 
its Dependance on the Courſe of the He Sun 
Full 


the Order of Nature z yet all this while, 1 
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tegatd to Another of their own, to Qualiß 
And it is no leſs neceſſary, than that the 
-caſe and Decreaſe of Day and Night ſhou'd 
end on the Riſing and Setting of the Sun; 
the different Conſtitutions of the Four 
tert Of the Year, on his reſpective Arrival 
he Cardinal Points of the Zodiac k. 

Thus ſar the Motion of the Tide is adjuſted 
a en Time with the Diurnal Courſe of 
Mom, whereon it depends; and (foraſ- 
ch as is yet conſider d) it ſhou'd keep to a 
Pc; Height; but being found by Obſerva- 
*0 fall ſhort of it at ſome Seaſons, as much 
exceeds it at other; : It is next to be exa- 
3 

d, 


St. . 


w the Tide's Menſtrual Increaſe is cauſed by 
the Concurrence of the Sun's Influence with the 
Moon, at her Change and Full; and it's De- 
teaſe for want of it, at her Quadratures. 


HUS far I have deſcribed the conſtant 
Courſe of the Tide, as depending ſolely 
on the Preſſure of the. Moon, turning Con- 


pending Tides conſtantly equal, without any 
ation : Now, in regard the Menſfrual In- 
e of thoſe Tides conftantly makes higheſt 
vols, when ſhe is either in conjunction with 
e dun at her Change, or in their oppoſition at 
Fall, And the Decreaſe is at its loweſt — 
when 


ntrically about the Earth; and making the 
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when ſhe is in her Duadratures : thoſe Flh 
and Ebbs muſt be influenced by en beth: 


Floods, by way of Addition, and the Eh; 

Subſtraftion ; that neither an Effect re 
put without a ſufficient Cauſe, nor the (; \ gar 
may loſe its proper Effect. lirec 
1 foraſmuch as Light and Heat u t 
chief and moſt powerful Influence of 118/11: 
netary Bodies; and the San particularly Surf 
ſtinguiſhech himſelf from all the reſt, in . 
the Sovereign Origin of em btb; I 
demonſtrate that his Rays, as imprcenlllih; :- 
therewith, are the moſt efficacious and H 
Cauſes to produce the ſaid Tidal /:r.: 2: 
and withal, that the Ocean is as well di > 
to receive em. ol! 
Firſt, Concerning the Sun's Light ; its ate 
tion being progreſſive, and the Pn th: 
whereof it conſiſts extreamly ſmall, it pi Pow: 
thro” the Air down to the Sea, as thro the P 
or Cryſtal, without any great Impedim th: 
yet ſince we find it ſtrongly reverberate ede 
its Reflection from the Ocean; we may eich 
infer it to be /fopt in part, and reſiſted ir rec 
ſpondently, in its Career, by the Oppoſition ; as 
the Sair-Water, as well as of any other M dy i: 
rial Subſtance ; and to faſten Strokes vp mor: 
of a dererminate Force; and what it wan, | 
Meigbt, it redoubles in Effect by the Celerivithe + 
its Motion; and by this means, acts moſt M rrary 
erfully upon the Organs of Animal; Wt) 

drives, as it were, Wedges of Heat into n a 
Hearts of Plants, and Things Inanimate, Mads » 
ſeparates their more Solid Parts: All which in r. 
„ AS 


— — —— — 
- — — — — 


Flux and Reflux or Tide. 


WW. clong to Material Subſtances ; and con- 
161111 y enable it to operate upon the Sea, as 
Body does upon another; and powerfully 
by due Application thereto. 
gain, the reflex Heat of the Sun ſeconds 
lire} Preſſure of his Light with a retorted 
uſe upon the Sea; by raiſing Vapours and 
-1ations into the Air, that gravitate upon 
Surface of all Liquid Bodies; to that De- 
as to raiſe the Quickſilver in the Barome- 
by the preponderation of the Atmoſpbere, 
; 27 Inches (the ordinary Weight of the 
mon Air) up to zr, (which is the Additi- 
preſſute caus'd by the Energy of the Sun's 
kc) 25 is found by Experience; the Over- 
o thoſe Four Inches of Quickſilver being 
nunderous co Fowr Foot: of Water; and 
walent to the Preſſure which it impoles 
n the Surface of the Sea; in proportion to 
Power it actually exerts; which amounts 
he Preſſure of Fur Fot of Water, ſpread 
r the whole Surface of the Ocean. | 
ſides, thoſe Vapours and Exhalations, 
1 they are rais d, grow more Ponderous by 
ir vecoil againſt the Impulſe of their Mo- 
as a Pound of Lead, while tis only kept 
dy ia the Air to the ſame Height, weighs 
more than à Pound; but it it be lifted 
ber, increaſeth its Preſſure proportionably 
the increaſe of its Motion; as, on the 
tracy, if it be let fall again, ics preſſure 
caſet h as much, till at laſt it weighs no more 
n 2 Feather: Moreover, ſince the Sun 
nds not one half of his Diurnal Revoluti- 
in raiſing the ſaid Vapours and Exhala- 
„ as we find by experience, in the Dews 
which 


J 
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which fall again betimes in the Afternoon: 
Energy of his Operation ſeems conſiders 
improv'd, that can raiſe ſo vaſt a Weivht 
High, in ſo ſhort a Time. | 


ill ac 
did 

But 
15 It! 
fu; 
Waco 
ſferc: 
ef iv, 


me 


Secondly, That the Sun's Influence may g 
fall ſhort of producing its proper Effect yr 
the Sea, for want of due Application, 1. 
Heat and Light ſpread themſelves over pur 
miſphere, as univerſally as the Lines of h 
ſure do. 2. And alſo affect the Surface gf. 


Ocean more intenſly between the Te 
depreſs it by their Impulſe more eff: 4valWMvc, 1 
and as remiſly towards the Poles, to give He 
liberty to rebound more freely there: he. 
the Force and Efficacy of his Influence ies 
creaſeth equally with hers, till Noπ⁷ andy g. 
quite taken off again, before Night ; and 
different Seaſons of the Near, what each Neat“ 
ſpectively gains at one Seaſon it loſerh WM coil 
another. | duci 
But, on the contrary, the different ?-ic - 
of their Diurnal Revolutions divide and vil: : 
ken the Efficacy of their Force, for want n 
due concurrence to produce the ſame Efe 
for, at their Conjunct ion, his Rays and and WW" 3 / 
Lines of Preſſure, following the ſame are 
ion, ſend down jointly their moſt dire#1 
compact Force, to raiſe the higheſt Flo! 
the loweſ# Ebb; but the next Day, coming inne 
both up-at once to the ſame Mcridionai Poi reift. 
their Force being divided they fall ſhort i k: 
their former Effect, by a Sixth Part; and Eo. 
their Third return, more than that; and ſo bing 
greſſively for Seven Days together, till the N | 
$ [21 


of the Firſt Quarter; the Motion of by 
7 | 
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it adhering to the Courſe of the Moor, as is 
und by Obſervation. 

But after her Quadrature, till their Oppoſition, 
is Strokes of Light and Heat, and Hers of 
eſſure, fall upon the Diametricallh-oppoſite Un- 
lacions; and as diverſly affect em, in their 
ferent Hemiſpheres 5; hitting em daily more 
le, and advancing em higher and higher, 
means of Depreſſion; till che Plenilunary 
e reach the height of That, at her Change; 
' the Manner of their Operations be very 

ferent: For, whereas at her Change, they 
ve, with united Force, in effect, a double Im- 
ſe wich one ſingle Stroke, to one and the 

e Undulation, letting its Oppoſite paſs diſre- 

led: Now, on the contrary, at her Full, 

y give their Strokes ſingle and apart, to 

1 of the Diametrically oppoſite Meridians ; to 

ct Hoth the Emergent Undulations at once, 

| raiie em to their Nowilunary Height; by 

ducing the ſame Effect as before, tho' by a 

ite different Manner of Operation : Juſt, as 

en 2 Pendulum is mov'd by a Clock ; ic mat- 

nut, as to the Effect, whether it be toſs'd 

ly Oz: way with 2 double Force, or Both ways 

24 ge One; for, in both Cafes, its Vibra- 

are kept up to the ſame Height. 


aſtly, While the Conſtitution of the Sea 
tinues in its laſt Diſpoſitian, for this new 
reffion of the Sun's Influence; and the 
et kept Actually in Motion by the Preſ- 
of the Moon's Diurnal Courſe, to receive it ; 
thing clſe can be required to raiſe it, at due 
en, tO à Height extraordinary, beſide the 

$1211 Influence, fo apply'd. 
M As, 
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As, when we have put a Pound into gy 


End of the Scales, and endeavour to raiſe we 
by caſting Ounces into the other; the it Men 
not, till the Addition of the fixteez:b OuwngM.:. 
brings both Ends into an Equilibrium, and H: 
ſewent eenth qvercomes the Friction of the tu, ... 
yet after That, every Scruple that is added ging 01 
an Tncreaſe of Velocity to its Motion: So in 
preſent Caſe, be the Super. influential ]] ere 
of the Sun never ſo weak ; yet, aſſiſted by . 
aforeſaid Advantages, of a Regular 471/icatinWWM. 1+, 
it ſufficeth to advance the Ordinary Height . 
Tides (which are already put into Mou e. 
and kept on Foot, by the Diurnal Preſſure of H 
Moon ) to an Extraordinary Height; and ſe geg. 
ro diſcriminate Each from Other, with M. 
indefinite Variety of Increaſe, forward, till H «: 
I uminary's Conjuntion, or Oppoſition ; ande 
Decreaſe, back again, till her Puadreture: ; Ming: 
ceſſively, thro' their Menſtrual Revolutions, reaſe 
But, leſt the Height of the Tide may fe 
too much Advancd at the Change and Fu 
above that which happens at the Quad. 
to be rais'd within the Space of ſeven Day;, | 
the additional Rays of the San: It is fan 
to be conlider'd, That the Force which vl; 7 
add to the Preſſure of the Moon, (by their ( 
currence at her Change and Full), for thc I, 
creaſe of the Tide, is not only ſubſirattd | 
her .2warterafloods; but directly occurs, in N: 
ſame meaſure, to ſuppreſs it; ſo that the ſhev 
Influence cauſeth different Tides, at of 
Sealons, in a double Proportion to its real Fon 
inaſmuch as it does not only withdraw, v Ihic, 
was Auxiliary before; but renders it after hebt 
Adverſe to the ſame Degree, by a contrary Mi 


plication. | Hen 
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Hence it comes to paſs, That the Menſtrual 
creaſe of the Tide, according to its whole 
rent, doubles the Higheſt, which the Sun's 
ele Force cou'd directly give it: Foraſmuch 
in the Firſt ſeven Floods, after the firſt or laſt 
11, ir only rakes off the Impediment of 
Of, which is made to the Riſing ot 
ſ: Duarter- floods to their uſual Height: 
hereas afterwards, for the other [even before 
r Change and Full, by the joint Concurrence of 
; Influence with Hers, they be as much ad- 
xd above it; and ſo by acting counter to it- 
f ac _diff.rent Seaſons, coextends to the whole 
ect bv its contrary Application, as aforeſaid. 
Beſides, rhe ſuperadded Aſſiſtance of Inclining 
i and Shores, (which affect not the Neap- 
ls at all, that can hardly reach *em); helps to 
ſe Theſe more Advance Floods to that extra- 
inary Height; as will more fully appear 
reafter. 


S E. C r. VI. 


w the Sun's and Moon's Annual Courſes thro' 
ve Zodiac, jointly diverſify the Depending Tides, 
me raiſe the Equinoctial Tides higher than the 
ret | 


«„ 
2 


N the Two precedent Sections has been 
ſewn, Firſt, The Application and Effi- 
y of the Moon's Diurnal Preſſure, to raiſe and 
nunue the Common Tide to its conſtant 
plc. Secondly, How effectual the Acceſſory 
ght and Hear of the Son has prov'd, for Di- 
cbtying thoſe Tides, by way of Increaſe and 
M 2 Decreaſe 
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Decreaſe reſpectively, to their Monthly Aſpeß 


Now, concerning their Annual Courſes, thy 01 
the Obliquity of the Zodiack ; It is fache 
ſerv'd, that all along their Progreſs, fene. 
Tropicks to the Equater, (where they (end don be 
their moſt direct and compact Influences, ” we 
take their largeſt Compaſs about Our m = 
queous Globe); they jointly raiſe the Intem Put 
ning Tides, by ſucceſſive Degrees, till the eim 
reach their Equinoctial Pitch, which ſurmam 
all the reſt; according to the Theory d 
Tide, laid down already on ſeveral Occm “ 
ces, in former Sections. x ö 
But, to ſupply Now, what was omitted Tin" 
It is farther to be conſider'd, that the H 
tary Motions being Elliptical, and conſequent puck 
their Influences more and leſt Intenſe, acc Wi 
ing to their ſeveral Diſtances from Us; . 
the Equinottial Tides may be augmented by + 
Moon's Perigeum, and the Earth's Peribelin pry, 
and their Apogeums and Aphelions, may Anon 41 
louſly Jimi them as much, whether they: 
Conjunctively taken, or Apart, as it ſhall happi 5 
to an Indefinite Variety. * 
Again, Foraſmuch as Strokes of the /ame4 3 
rellion make deeper Impreſſions, than u +... 
that are diſperate; and the Moon ſticks not e 
cloſe to the Ecliptick, as the Sun does: U 1 
every Approach, or Declination, ſhe makes * 
Strokes more or leſs Effectual, upon the & 8 
Surface : Beſides, as by their Acceſs to the . 
and Receſs from it, their Courſe, with rept Xt 
thereto, is either Accelerated, or Retarded; .. 
Motion of the Tide muſt, in ſome meaſure, . 
ſo too; with ſeveral other Anomalous Differ *" | 


ces, both of Exceſs and Defe& ; which are rat 
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\ Object for piercing Wits to diſcover, and for 
ite Speculation to manage; than a fit Subject 
gull Heperience, and ſhort- ſighted Obſervation 
be employ d about; fo that they may here 
well omitted, where nothing more than 
ve and Clarity is intended. 
But, what falls within the Cognizance of 
em Bol h, is, that the intervening «ther, (by 
hoſe Means the Preſſure of the Moon is ſup- 
dd to affect the Sea, ) is of a yielding and com- 
ive Lemper; and withal, the Body of V- 
which is affected, of a ponderous and liquid 
n{tirution : Hence, the conſequent Motion 
the Sea, cannot be ſuppos'd to keep exact 
ouch with the Impulſe of the Moon; bur the 
de which is rais'd, muſt fall ſhort, both in 
iet and Speed, of the deſign'd Effect: And 
hon every Allteration, either of Speed or Cau- 
ity, ic muſt rather obſerve Her Mean Moti- 
than Her Real Courſe: As a long and heavy 
nanu, little regards the Unequai Draught of 
e Coch; but rather ſticks to a more regular 
ping, in due proportion to its Length and 
eig, to keep the Index to an exact Time. 
Moreover, When the Motion of any Liquid 
d heavy Body, is gradually Increaſed, by the 
ſuitance of Reciprocal Libration; it will ge on 
creating, tho" not at the ſame Rate, after the 
rc: of che Mover begins to abate, till it come 
to an Equilibrium with the Remainder: 
ence, the bigheſt Tides regularly happen, t 
972: Days after the Change and Full, when 
e Firce of the Moon's Preſſure begins to decay, 
"WY iy cen not with ſome Anomalous Impedi- 
ent, to ſtop their Career. 
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The Concluſion is, that the higbeft 7:/; wi = 
ble muſt happen of Courſe, when be g. L 7 
at his Equinox, and the Moon upon che π e 
and withal in her Perigeum; three or f d 
after the Change, or Ful; and muſt ſwe [lp 
eſt, either upon the Equator at their joint Co 
currence from the Allantick and E:hiogich 
ceans; Or, as I conceive, about 45 Der 
North and South Latitude, where their Calas 


Tumours moſt abound : And this Recovitg vx 
Inſtance will ſerve well enough, to rem. 
ol the Cauſes already aflign'd , for the H 
and Decreaſe of the Tides ; from the firſt! aC 
pre//zons made upon the Sea, to their full A 
vance to their Fquino&ia! Height. 12 
But to proceed farther, to weigh the bar, 
Advantages of the Power, which the un * 
Moon have to Act; and the due Diſpoſition © F 
the Air, which is the Medium that both cl” 
veyeth and enforceth their Influence upon e. 
Sea; as alſo the Capacity of the Subject, nl 
to receive the Effect; with a Liberty to ml L 
ſuch Adaitions and Subſtrations, as the πe 
Art direct, and the Laws of Motion allow: 
plainly appears, upon the Principles alra:- ! 
laid, and the Method which I have follow - 


that the Motion of the Tide hath ever adhet 


and muſt itill ſtick cloſe to the Cour/e of WF © 


Moon, (in concourſe with That of the Gn) 


ther, without any Obſervable Deviation. 


CHA 
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PIILLLILLLLIILEILIEIEIT)S 
CHAP, Il. 


}f :be Tides of the Ocean, as being 
y:1nded by Coaſts, and Shores. 


G0 punctually, as I have already 
5 * demonſtrated, wou'd the Motions 
©* of the Tide obſerve the Courſe of 
the Sun and Moon; and all their 
+ Diverſities might as exactly cor- 
1pLizu TO Each other, according to the Scheme 
have drawn, if the Extent of the Ocean's Super- 
ies were boundleſs; and ſpread Uni verſally over 
je Face of the whole Earth; to receive their 
preſlions in full Meaſure, and comply with 
eir Influences without any Reſtraint : Buc, 

the contrary, the Ocean being actually con- 
14 on all ſides, by unequal Shores and ſhoaly 
tome; to intercept its Motion, before it be- 
n; and likewiſe to interrupt its Courſe, be- 
re it ſhould end; diſordering its Undalations, 
ith regular To's and Fro's all the way: I 

to proportion my Meaſures accordingly : 
d as to make it plain, Thar, when all Cir- 
mitances are duly confider'd, the whole Di- 
rity of the Tides, ſo cauſed throughout the 
orld, is fairly accountable, and without 


* Difficulty deducible from the ſame Prin- 
ples, 
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High-Water ſtated at the Interſection F e 
tor, and the Firſt Meridian; as being the 11,88 © 
leaſ? opnoxious to any Confinement, by L 5 
ing Coaſts, &c. , | ay 
N OW, to purſue the ſtrict Depend u. 
of the Tide, eſpecially upon the Moi .: 
under the aforeſaid Confinement of the Se: | |. 
and ſpeak more particularly upon chat Subj, *% 
as to Matter of Fact: I muſt fix the C 
my Obſervation and Diſcourſe, on th: i; 
of the Ocean, where the Firſt Meridian cu. 
the Equator, at Right Angles ; as moſt abſtad e 
ing from the various Irregularities of Sheer 
and Shores; or, That Great Meridian, ubiꝗi . 
divides the Atlantick and Ethiopick Ocean joint i. - 
at the moſt equal Diſtance 1. thoſe The ohe 
Parts of the World, which confine it; fro zuſe 
America, on the VHeſt; and from Europe, co 
Africk, towards the Eaſt: (the Ocean hi. A 
open there, towards the North and Soutb ſtu e 
the Equator, as far as the Artick and Ae! 
Polar Circles: ) To ſtate aright the Flux, a. 
Reflux of all che Tides, that either depenl 
upon it, or have any Analogy to it, in oche 
Places. | 
Having therefore firmly eſtabliſh'd, in Meat 
precedent Diſcourſe, that the Preſſure of . cou 
Moon cauſech the conſtant Motion of thi: of 
Tide; Again, that her Preſſure {till increa/4%Wcn: i; 
till ſhe reach the Meridian of any determina . 
Place; and farcher, that it is moſt intenſe i belo 


0 


e /1ator ; and after all, T have ſhewn at 
WE... bit the Ocean, upon the ſaid Point, is 
i pos d to receive the Impreſſion: Hence 
akelv conclude (ſince as often as the 
Wally put, and Subject well diſpos'd, 
Fe muſt neceſſarily follow ; That it is 
///1te7 upon the ſaid Point of Interſection, 
ten as the Moon arrives to that Meridian; 
| the Poſition to be prov'd. 

#, 10 reverſe my Diſcourſe, and argue 
the FF to the Cauſe; it is conſtantly 
d by Obſervation, that it is High-Water 
rde che Pole, (v. g. in our Northern Lati- 
aud, upon the ſaid Meridian, when 
| allo upon the ſame Line, at the 
tor: and by conſequence, the Ocean muſt 
oft deptels'd there, to raiſe the Tide here 
eſulr, from that Depreſſion, as its proper 
e; ſince the Surface of the Sea cannot be 
lin one Place, without an equal Depreſſion 
other: So that, whether we argue from 
auſe to the Effect, or the Converſe ; the 
5 concluded as before, in the way of 
„: And our farther Recourſe muſt be to 
ztors, and their Pilots for Inſtances, to 
tne lame by plain Experience, and Matter 
ict. 
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L. 
eſtabliſh this great and important Truth, 
courſg ro the Mariners Obſervation for 
r of Fact; the Streight, wherein the Ex- 
ent is to be made, lying between Guiana 
ea, and Guinea in Africk ; the Engliſh 
belonging to thoſe Places, ought to be 
con- 
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conſulced ; at what Hours, the Water {ow 
both Sides of it; to gather thenc: bow, 1 
when the middle Channel, more, or! 
abounds with Water: And to begin with | 
Weſt- Indian Pilot's Account, which is the ſh 
er, and of quicker Diſpatch : He inform; 
that 

© Before the J. Cajana, which lieth Five] 


* aboutTwenty Degrees to the Weſtw:rd gf 


© Interſeftion aforeſaid, an Eaſt and , 
makes High- Water there,onChange and : 
Moon Days; which is the only Innce MM}... 
he produceth of the Flood, Within W- / 
£7665 of the Eauimod ial Lane, on thai SHS % 
that can be concern d in our preſent Eni 
But, to come up cloſe to the Lin, 1 . 
about Five Degrees nearer the ſaid !»t-/4-** 
the Flood, as all Navigators obſerve, fil 
Mouth of the R. Amazones at VI:; or 2 08 
ter later than the 7. Cajana; the Entranc 
the former River being much larger, 2nd 
of Illands with Inlets, to take up more 1 
before they be full: And it cannot be deen 
that the ſame Atlantic Flood, alike affe 
Braſilian Shore , all along from thence una. 
Roque, (its utmoſt Eaſtern Point,) with nel 5 
Eaſt and Weſt Moon; that is, at VI, or t * 
abouts. ＋ 
And paſſing over the Streight, to the M 
ſite Shore; our Gainean Pilot preſently in 
us; Firſt, © Tha: at River Servers , upo0.. th 
Edge of that Coaſt, the Water flows vi. - 
y Eaſt and by South Moon; that is, at VI 5: mak 


(following the Shore to theEaſtar/,)a 
* Moon makes High-Water at Swine, 4. 
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ad a little farther, at Gojawan, a N. E. and 
bet, and an E. N. Eaff Moon, makes the 
are fow at III 3, and at IV 3 : And paſſing 
long the ſame Coaſt to Caran, an Eaſt Moon 
ods there, at VI; as alſo an Eaſt and by 
nb one, at VI;: At Bening, an Eæſterly 
on (lis all full, at VI: And at R. Rey, an 
of Moon, and an Eaſt and by South does the 
ke 27 VI, and VI 5 2 At Bato, and Camaroon, 
n Ee, at VI: At Monamba's Hole, an Eat, 
nd an Naſt and by South Moon, at VI, and VII: 
t R. Danger, an Eaſfterly, about VI: And 
My, that at R. Gabon, upon the Equinoctial 
ine, an Eaſt and by N. makes the Flood, at 
which includes all the reſt, (one except- 
both for Time and Place, as will be ſhewn 


eaſter. 


e 


flectiuns upon the precedent Account of the Tides, 
hear the IL quator, in the Channel between Gui- 
ana an Guinca, 


Aving already conſulted both Reaſon, and 
Experience, about the Time of High- 
ner, as far as both can aſſure Matter of 
& upon the Coaſts'of Guiana and Gainea, 
ar the Paſſage of the Atlantick and Etbiopick 
«1s Intercourſe between them: I am now 
mike ſore Reflections upon the paſs'd Ac- 
nt, for the farther Elucidation, and Eſta- 
ment of ſo important a Point; which 

| ſuſtains 
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ſuſtains the whole Frame of my folloy 
Diſcourſe upon that Subject. | 


Firſt, It is obſervable, that Si: of F< 
Thirteen Places 5 which the Plot for Guinea 1 , 
marks, have High- Water abſolutely . 
without any Variation : to wit, Ca 5; © 
Bening, Bato, Camaroon, and Danger; vii el 

being ſo well agreed, and near an equal N al 
ber with all the reſt, which are diviah” © 
ought to render that Hour regular, and u 
obſerv'd : Beſides, Four of the Diſſentersn Ty 
but Haif-Tides at different Times; as $188 ** 
Caran, Rey, and Monamba ; which (well x 3 
and withal at 3 after; which plainly proce 1g 
either from the Unevenneſs of their Sh. 7 
the ſhoaly Bottoms which retard em: And 
Two, of thoſe Three Diſſenting Rivers; u og 
Gabon, and the Amaxoncs, which are more A , 
ſitive in their Miſtake, and remain unzccq Nel 
ed for ; che Former, makes at V 
Latter, at VI 4. 45 

Whence it is to be noted, that at al » | 
aboveſaid Thirteen Places, ( Goja dan except 2d 
the Sea is full, either exactly at VI, (their pie 
mon Standard;) or within 4 before VI, or 2 
ter it. 

A Difference ſo inconſiderable, and tis - 
equality of the Shores, which occaſions i "mk 
moderate; as to divert the depending 1 | 
neither Way, from the Riſing (and 50 
Moon, above Forty Minutes ; for all chat - 0 
of Sea, between R. Gabon and J. Cajana, l 
Eaſt to W eſt, above Twelve Hundred La ® * 
yet at Gojavan, it floods at III 5 and! Ky 


which is ſo prepoſteroully early, and mw 
7 / i | 
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ehle to its Fellows, that it merits an 
ona! Conſideration extraordinary; and 
as i; by no means applicable to any of 
6. Now 
ic obſervable, that, to heighten this Irre- 
Ute, and withal to remove the Difficulty ; 
» dine, Which lies next before it, flows 
ſly ac VI; and Caran, which follows M1 
alter it, at VI3; their Shores being 1 
w equal, direct, and free from Shoals ; 
: che Coaſting Current, when it brings 
Tides along with it, paſs ſmoothly by 
without any Impediment ; whereas, on 
contrary, the Mouth of the R. Gojavan, 
h gapes wide open to receive the Flood, 
Palmas, which ſhoots it ſelf fartheſt into 
ea beyond all other, cloſe behind it; and 
& the Coaſting Current the moſt perem- 
Check and the firſt EaFerly Turn, along 
Coaſt of Guinea, after it has left Braſile ; 
backs che Flooding Stream into the River, 1H 
greateſt Force and Precipitation; ſo as to vi 
| its Tumour, upon the firſt Appulſe to 
hore, by Reſult, fo much ſooner and higb- 1 
15 not to be ſupported any longer to the uy 
Pitch, after the Energy of that firſt Puſh 104 
of, 153.0 
nl the Flood, (as we are inform'd from the w 
rvation of an Ingenious Friend,) makes as RB: 
plterous Haſte at J. Cajana, where it 4 
ls at IV ; the Current driving it ſtrongly, 1 
ve, laſtily upon the Shore; yet, accord- 
to our Weit. Indian Pilot's Account, it is 
full, aloof off the Coat, till VI; where it 
nues Rifing all the while, till it be at 
Quarter-Ebb cloſe at Land, where it ſwell'd 
higheſt 


5% 


ſues her Diurnal Courſe ſo cloſe, as to ff 
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higheſt before: And the like happens ata 
Places, on the like Occaſion ; as will ben 
appear hereafter, by many Example; : (4 
ctually does that mot Irregular Tide yi 
the Compaſs of our Obſervation , conte 
(when the Anomaly of Currents and Shy 
adjuſted) to our preſent Satisfaction. He 

It is farther obſervable, that the Flog: 


no Two Places, of an Eat and e Poſm 
ar once; but one after another ſucceſii 
from R. Gabon to J. Cajana ; Flooding 1 
Meridians all along reſpectively , at her 
(and Setting) Inſtants. 

Now, in regard the Ebb, keeps at theft 


Six Hours diſtance from the Flood, thi Mis 
South ing Moon docs from her Ring and Wc fi 
ting; it muſt be Ebb at her Southing, wilhiM":!1 
it Was Flood, ar her Riſing before; thro ein 
that Tract. of Sea, with the ſame Or er, 
Succeſſion;; as well in the Paſſage aforeſaid Miſc 2: 
the Intercourſe: of the Atlantic, and Eu Hi 
Oceant; and with the fame Moon, tha o. 
been already remark' d upon the Guianar, be. 
Guizean Shores; from R. Gaban to 7. pon 
for: Four Hours Difference of Time, and he 
Hundred and Eighty Leagues Diſtance of Pl tHe 
as aforeſaid. nice, 
After all, fince the joint Obſervation of WM ora 
Two Pilots , co- extends to Sixt) Degree: fic: i 
the Equator ,. and Four Hours upon the H ly, 
cope ; and affects both the Land and Seu Mer 
rermix'd, of all forts of Poſitions; the Moy”: 
of the Tide being adjuſted' thoughout o, 
Diurnal Conduct of the Moon; the {ame\ a 
7 


ſtir vation may, by Parity of Situation, be 
3 p 
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to all other Seas and Shores. around Our 
. whether they lie ſhut up by Land, as 
epic and Indian Oceans are by the Gui- 
n {ribian Shores, towards the North; 
the Atlantick is by the Braſilian and Guia- 
oalts, towards the South : Or elſe lic open 
boch Laticudes, as the Pacifick Sea, and the 
„ aforelaid, do towards North and South: 
ho Concluſion {till holds, that there muft 
s be Low-water upon the Line, whereſoever 
n i vertical; in caſe there be Sea-· room, 
towards the North, or South, or Both, to 
» Tidal Impreſſion. | 


w, in regard the Tide by this Account, 
hus Summ'd up, ſtill Flows, on the ſaid 
lection, at the Moon's Riſing ; it muſt con- 
nily do the like, upon the ſame Point, at 
ting alſo; as being directly Oppes'd each 
er, both in Time and Place : So it muſt 
e at its Loweſ# Ebb, when ſhe is advanc'd 
> [21d Meridian, as being the Mean between 
Two Extreams ; as allo on the Oppoſite to 
the her Hemiſphere, for the ſame Reaſon ; 
pon all other Meridians, and Parallels be- 
the Tropicks, upon her Approach to 
ler Preſſure conſtantly attending her 
nce, in all Places, without exception: 
ſoraimuch as every Depreſſion between the 
i, muſt raiſe a correſpondent Reſult col- 
ly, towards the Polar Circles, upon the 
Moidian ; it muſt reſpectively make 
water at once, in both North and South 
ds, when ſhe reacheth their Meridians, 
e be Sea-room for that purpoſe. | Let us 
Fit, By Experience; that there 2 * 

ws 2 1 


5! 


— 


52 


General Cauſes of the 


ally ſuch a Reciprocation of Tida! Ty, 
in the Sea ; and ſhew, Secondly, By Nez 
the Mannor How it is really Effected. 


_ | 
— — — 


Ser. 8 


How the Tide u ſtirr'd up by Preſſure, an: 
nued by Libration; and whither it ex 
ſelf, before it makes its Returns, 


Aving found by Experience, thy | 
Lou water at the Equator, when the 
is actually Southing upon the fame Merida 
Our Northern Latitude of England, 28 bg 
ſtoop'd There by her Preſſure, upon the Pein 
their Interſection; and that, as the Tits 
rais'd Here at her Southing, by Reſult ; ſo itn 
needs be let fall again at her Setting, hen! 
Preſence is withdrawn which ſupports it; 
ſo be ſet on, and taken off again interchanyu 
at every Six Hours End, by Libration : Ani 
nally, that the ſame Six hourly Reciprocation,n 
(thro' the Analogy of Their Seas and F 
with Ours) be punctually obſerv'd all the 
over: Hence it occurs to deſign its P 
Place, as well as Terms of Time, both Her: W::;: 
Elſewhere ; and to ſhew how its Librations 
erform'd, and how far they are extended,! 
in Our North Atlantick, and in the ber 11 
Diviſions of the Ocean. 

Now, to conſult Reaſon, as well as Ex 
ence; the One End of the Tidal Balance 
Riſe and Fall, immediately upon the E94 
where the Preſſure of the Moon firſt 1 | 

2 0 Aud. 
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en on Foot, both in Ours, and all the 
aforel4il i; And the Other End is to be Ex- 
1 as far as the Bottom of the Ocean (which 
tes the Motion of its Reſults ) directs 
according to the Rules of Reflection: So that 
leren che Bottom lies, the Tidal Tumour 
e Reſait at a greater Diſtance from the 
c: depreſsd. Hence, its Depth being Un- 
,11:b/-, farther Recourſe is to be had for 
ſaid VDiſtance, to Obſer vation; which finds 
od to ſwell higheFt between 45 and 50 
of both North and South Latitudes: SO 
t 2 08 25 Degrees (near the Tropicks) being 
as between thoſe Two Extreams, to 
the Equator and the ſaid Parallel of 45 or 
Degrees of Latitude; it muſt be the Axe, 


50 


ereon the ſaid Tidal Balance tutns, to make 
(8: © 0! ions accordingly. 
o bein (for beſt Acquaintance ſake) with 
nl Search of the Atlantick Ocean; the Tide is 


nd to rum higheſt, on the European fide, on 
Colts of France and Great Britain, between 
and 55 Degrees of North Latitude; and on 
{/m:rican Shore, it grows higher from Terra 
ia, along the Virginean Sea, and decays not 
Kt reacheth Davs Streights ; but is contt- 
eren beyond 'em, by the favour of the 
ung Coat: And altho' the Flood, which 


ns ie Counterpart of its Livrarion in that Ocean, 
ny +: 1.quacor, exceeds not fix or ſeven Four 


Height; yet the vaſt Extent of its Compaſs, 
les it equivalent in Breadth; and able to 
" up the greateſt Floods ; For Example, 
vic it St, Malos, and Briftol : Whereas at 
4, and the Oppoſite Weſt- Indian Iſlands, 
Ich iis under the Tropick, at 25 Degrees of 
tile, which is their Commen Axe; the 

N ſame 
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ſame Tides, in pafling it To and Fro, 02 Jy 
make any Appearance at alt; or even 2 
Variation of High and Low-water in WP * 
Ocean. tt 
And to paſs on to the Ethiopick h 
Line, we preſently meet with a fierce aer 
lent Flood, in the Chops of the Streight mt 
tween the Coaſts of Guinea in 4fich, and t 
file in America; which, being contracted gn h [ce 
Sides, by their Inclining Shores, even Ü e 
Ships from their Anchors : And at the offi 
End of that Flood's Libration, the Tide H. 
as high from Rio de la Plato, and Terra dil H du 
that is, from 40 to near 60 Degree: of 1 atit ole 
as it does reſpectively on the Coaſt of n 
Whereas at St. Helen's Iſie, which interrena 
the Axe of its Libration, and lies at the f. tt 
Latitude with C. Virde, on the Oppoſite 4:8” 
the Line, it ſeldom exceeds a Foot; as is for tt 
by Obſervation. le: 
And, to turn over to the Backſide of itt 
are often told of the high Floods which * 
vigators meet with in the Paci ſick Sea, that ly 
into the Weſt-End of the Magellanick Sire her 
about 5o Degrees South Latitude: And 291 * 
we hear of the like in the Gulph of Pan lo! 
which lies within three Degrees of the 1 tl 
noctial Line; without the leaſt mention of MI”) 
Tide near the Tropick, that is Remarkable. Wi ©** 
Finally, As to the ſaid Libration in the l * 


Indian Ocean (which lies ſhut up towards 
North), the Flux of the Tide, upon the Ma 
Approach towards the Meridian, is conitit 
driven Sea-ward by her Preſſure ; as pi 
appears, by the overbaſty Return of its I! 
back again from the South, upon her Dec! 
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1 into the Meſt; not only to ſupply the Va- 
j left by her Abſence ; but withal to fetch 
\ Two of the greateiF Tides that are known 
W choſe Parts, and Both in the Torrid Zone; 
One near the Mouth of Indus, and the O- 
er of Ganges; to the Wonder and Aſtoniſb- 
nt of the Inhabitants thereabouts: So mani- 
ſt it is, that Low-water ſtill attends her Pre- 
xo and Preſſure, between the Tropicks ; and High- 
er Souths as conſtantly with Her, beyond em; 
d that Each ſucceeds the Other in both Pla- 
„ by an alternate ReCiprocation. 
Such are the Revolutions of the Tides in 
oſe Four Chief Diviſions of the Ocean, and 
manifeſt ly they are per form'd by Libration; 


fo! 
(on 
N tv 


Eun * 

ith repeated To's and Ho from the Middle 
0 the Torrid Zone, down as far into the Ten- 
1 


rat: Ones, and back again; as plainly appears 

the Inſtances already producd for that pur- 
le: Yer, foraſmuch as thoſe Tidal Tumours, 
ither hang pendulous in the Air; nor librate 
and Down therein upon an Axe, which pro- 


— rly ſuſtains em; but Raiſe and let Fall each 
eber, Reciprocally; by the Protruſion and Sub- 
. action of the ſame Portion of Water; which 


lows the Flood cloſe to ſupply and ſuſtain 
till che Ebb withdraws it again; and Both 
ays by Flux, and Reflux, alternately : Hence 
occurs to ſhew, How ſuch Mountainous Bil- 
"ws are tranſlated Backward and Forward, 
ih Eaſe and Speed, to ſo vaſt a Diſtance. 


N 2 SEE-T. 
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SECT: IV. 


The Collateral Reſult of the Tide's Undulation 
from between the Tropicks towards the Poles 
in ſix Hours; and their Revolution back ogy 
in other ſix ; 4 ſhewn conformable to R 
and teſtified by Experience. 


O derive the Tide's Undulations ( raisdh 

the Dint of the Moon's Preſſure ung 

the Sea, between the Tropicks ), with a regul 

Courle of Reſult from the Equator, into No 

and South Latitude: It is to be conſider d. th 

thoſeTidal Billows lie naturally extended i 

and Me, from One fide of the Ocean tot 

Other; as being ſo directed by her Diu 

Courſe, which draws 'em Parallel co the! 
juator. 

But withal, her Preſſure being moſt lu 
where it falls Perpendicularly upon the Surf 
of the Sea; and ſhe ſtill holding on 
Courſe between the Tropicks, or thercabout 
the ſaid Undulations muſt as conſtantly be d 
ven tranſver/ly, from the intervening Impretil 
towards the Polar Circles, by way of Re/u 
which, after the ſaid Preſſure is withdrav 
muſt be devolv'd back again towards the E 
tor, by the Poiſe of their own Weight, acco 
ing to the ſame Degrees whereby they we 
mounted; the Moon, at their ſecond Ret 
{till giving em a Counter-jog, to perpeu 
their Reciprocation. 

Now, in regard the Courſe of the Tide, 
Navigators obſerve, runs very High into! 
North, as far as Davs Streight ; as * rol 

f Mage! 
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{vellanick Guip3, which lies as far South; yet 
cps Touch bath ways, with the Moon's Im- 
le, which drives it Thither ; it muſt needs 
erform its To's and Fro's, between the Equa- 
-and the Artick and Antartick Circles backward 
nd forward, in Six Hours apiece reſpectively ; 
nd Move each way yo Degrees of Latitude, in 
ix Hours Space, at the rate of 230 Leagues per 
br; which to do near the Shore, or in Shal- 
„ Water, were Impoſſible. 


dh fy Sade S 
e, ve allow the Expanſion of the Ocean 
W Ja equal Breadib from Eat to Vert, with 


Length from the Nerth to the South (as the 
Ini Part of the Atlantick, for Example, is 
ua Broad from the Coaſt of 4j/rick, to the 
ottom of the Bay of Mexico ; as tis Long from 
e Tron > of Cancer to the Artick Cirele;) The 
id Motion of the Tide, down the Midel of 
Change, will prove /mocth and ea) enough: 
„it its Area were divided into Square Inches, 
One of em needed, in all that Six Hours 
ce t depart from its Fellow, either backward 
oo 23rd, more than twice its Breadth, to per- 
| mm its reſpective Part of the Revolution; ſo 
el eicher to make their Friction difficult, or 

ers by each other, even in the Middle 


ar a , x hs 
1m where their Motion wou'd be [wifte3?, 
Fa all Perceptible. 

4 wy 


col £3in, To allow the ſaid Part of the A 
7 We wy 2 Profundity of Depth, proportionate 

ts Expanſion in Length, and Breadib; the 
er, 10 moved, maſt acquire a correſpon- 
at Volubility Up and Downs to its To's and 


ide, oa and an equal Liberty to Aſcend, or De- 
1% FF” pon any Commotiòn, with more Eaſe ; 
te <1; to the Increaſe of the Depth, which 
Aagth | N 3 1s 
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is occaſion'd jointly, by its greater Dian 
from the Shores on each fide, and from the 3, 
tom of the Ocean; to Both which, the Wa 
immoveably Adberes ſo as to raiſe the I the 
Flood, and let fall the Loweff Ebb, w! ene th 
Channe | is Broadeſt, and Deepeſt ; as is ma 
fe ſt. 

Now, ſeeing the Tide is Cauſed by Pr 
the Motion of its Gravitation mutt re; icht 
far, as that part of the Stream, which is (64 
preſs'd , preponderates the Dead. Water, w dicht 
ther oppoſeth, or ſurrounds it; That is to fay,t 
che Bot om of the Sea, how Deep ſoever it 
before it Reboumd up again to the fame Heigh 
whence it deſcended : Again, foraſinuch x 
is driven tranſverſly Both ways, from the! 
pendicular; and deflects on each fide of the! 
quator, alike towards North and South Lain 
it muſt fall upon the Bottom of the Sea, Obi 
Hh; and be Reflected by it, at the ſame i 
Upwards, towards its Superficies : 50 t 
where the Point of Reperenſ fa is deepeſt, the 
mergency of the Tidal Tumour mult be | 
theſt off; and yer be perform d alike, in Six Hh 
Space; and maſt reach its utmoſt Stretch, 
Gur North Latit ude, and as far into the $1 
by the Force of the ſame Impulſe, and att 
ſame Time. 

vet the Mid. Sea Current of Water, how! 
Juble and far extended ſoever, necds nt 
Move, as to any determin d Part, perhaps 
than Ita or Twelve Feet, either Backward 
Forward; fince the Ocean is continubus OL 
out its Courſe, and the Tumour rais'd 8 
One End of it ſufficeth to ſupply the Dep 
on, whereby it was rais'd at rhe O- an 
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Fall below the Ocean's Level, to r-mount 
#: 3 Tomour equal to it ſelf; and fo they 
r up Each other reciprocally, by a Counter- 
ation : As the Water in the One End of the 
hen, upon every Agitation, To and Fro, does 
like in the Other End, at the ſame Time, by 
tue of their Communication through the 
ermediate Tube which joins 'em, let their 
ſtancs from Each other be what it will. 

Beſides, the Spherical Curvity of the Sea's Su- 
rficies, and the Obliquity of its Declination 
m the Horixontal Pluin of the Equator, {till 


; ering the Courſe of the Aſcending Arm 
t r re directly, the Angle of Interſecl ion is render'd 
10! * . * . 

"cc 05:4/e Again, irs Aſcending Stream be- 


g, as it were, alleviated by Reflection up- 
rd, is Buoy d up by the Periſtaltick Glavi- 
jon of the ſurrcunding Body of Dead Water; 
hich iti!l Inclines it, by degrees, toards the 
rndicular; till at laſt it affects the ſupertending 
< of the Ocean's Surface, at equal Angles on 
ery fide ; and raiſeth a Protuberance upon 
without the leaſt determination to any One 
Ir, more than the Reſt : As the Mariner well 


0:can, ro obſtruct the Courſe of his Ship, or 
ire It one jot from its true Longitude, or 
uitude. 

Nor needs the Navigator to complain, that 
2 ſaid Protuberance is any hindrance to his 
ps way, while he ſurmounts it; which ri- 
1 not one Foot in a hundred Leagues; any more 
an 2 Traveller can repine at the Unevenneſs of 
Journey, from Edinburgh to London, in caſe 
e 09/1:-32ſs of the Earth's Globe raiſeth the 
ation of the Latter, at leaſt a Fathom higher 
N 4 than 


derves, who finds no Tide in the Middle of 


| 
| 
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than the Former; Nor ought to diſcredtg 

Own Obſer vation, as taken from a falſe ge, 

certain Level of the Sea, upon its Tidal 7] 

mour, or Detumeſcency: A difference too jm 

and nice, to be diſcern'd by the Blun:ne 

Senſe, or diſcover'd by the Shortneſs of hi; 
„ments. 

So conformable is the Reſult of the Tit 
Undulations from the Equator towards the Py, 
and their Revolution back agein, both tt 
Laws of Motion, and Teſtimony of Experien 
as well in the Pacifick Ocean, as in the At 
Both which lie Open to the utmoſt North z 
South, without any Impediment ; and no 
in the Indian too, tho' it be quite ſhut upp 
wards the Nerth: In All which, as I hy 
ſhewn in the Laſt Section, the Tides run ve 
High in the Torrid Zone; and in Ths, that tt 
mount tro an equal] or equivalent Height! 
the Temperate, as being the Counterpoiſe to Eu 
other. 

Yer, becauſe the ſaid Extremes muſt 1d 
of a Mean between em, to be the Av of th 
Libration ; Hence it is farther obſerv'd, Th 
whereas, the Tide, on each fide of the Equa 
for the Space of about e Degrees on cit 
hand, bears up to conſiderable Height; 1 
from forty Degrees to ſixty, reacheth the #1 
Height, as being its Counterpoiſe : Yet, betwe 
twenty and forty Degrees, which is the 4x 
their Libration, it grows ſcarce Perceptible; ! 
Jide being upon a conſtant Decay, from! 
Streight of Gibraltar, till it revives again at! 
Tropick ; and continues its Increaſe till it Ii 
the Equater : But, from the Latitude ol | 


Degrees, towards the Poles, as being the jw 
; — | 


Flux and Reflux or Tide. 


bits Courſe, on that ſide, it Languiſheth a. 
ot its own Accord, inſenſibly to almoſt 
ning; every Livration conſiſting of fix 
and their Reciprocation of as many. 


————— 


. 


be Circular Diffuſion of the Tide, from the 
enter of its Tumour, in Our North Atlan- 
ick Occan, to its Eaſtern and Weſtern Shores ; 
; alſo rowards the Tropick of Cancer, and 
e Arcick Circle. 


ing already drawn the Courſe of the 
ide, from the Moon's Depreſſion of the 
upon the Equator; and raisd its Tumour 
the Middle of Our North Atlantick Sea, by 
ion: Now, to enforce its Flood by its 
imefcency , Circularly, towards all the 
n:s of the Compals at once, by way of Un- 
in; No more is required, than what con- 
ly happens, upon the Fall of a Stone into 
o of Standing- Warer ; which preſently 
eth lorth Circular Undulations, after the 
e Manner: But, before we proceed to de- 
> it, | 
t is to be Noted, That the Center of the ſaid 
our, cannot be affix'd, with a Geometrical 
fre, to any Point or Degree of Longitude 
Wtinle, till the Depth of the Sea (whereon 
ungles of Incidence and Reflect ion depend) be 
teciſoly known, as either the Length, or 
thereof; Nor can the Space of Sea af- 
4 by ir, be confin'd in a ſtrict Senſe, to 

any 
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any determinate Compaſs upon its Superſy 
as being effected by to blunt an Initrumey 
the Moon's Preſſure is; Eſpecially upon 
bulky a Body, as our Globe of Earth and z 
conjoin'd ; bur muſt needs ſpread it ſelf y 
vaſt Extent, without any other Transfus 
than its own proper Magnitude. 

Beſides, Our North Part of the Atlan 
whereon this Tumour is rais'd, being of 
Regular Rectilinear Figure; neither Trial 
( which it moſt repreſents ), nor a ohm 
any determinate Sort; and That Tuma 
which ought after a ſpecial manner to re(; 
ble It, conſiſting of Water, which mu 
Curvilinearly circumſcribed, and yet he nei 
Circular, nor of any of the Conick-Sefim: 
cannot admit of any Center, in the trig 
Senſe : Yet, becauſe the Lines of its Diffuſ 
muſt needs reſpe& ſome One Place, more ti 
the Reſt ; It will not be amiſs, for [Iufra; 
ſake, to aflign ſome One Place, which if 
ſeem more proper than any Other; and | 
how It will hit with Experience and 00g 
tion. 
To aflign the Point, as a Center, whe! 
That Diffuſion of the Tide proceeds ; it ſc 
moſt Congruous, to fix It upon the 672 
ridian; (I mean That, nl 1B. a Geograpberi( 
criminate the Two Hemiſpheres of the 0/4 
New World, Each from Other), which ie 
to divide Our North Atlantick, with mol 
quality, into Eaſt and Weſt Parts: And vi 
it is Interſected, by the Parallel of Fi 
Degrees of the ſame Latitude, as 2 1: 
tween the Artick Pole, and the Equator: \ 
to Evince at once, the Exiſtence of Jug 

Tut 
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le; and that its Center is aſſign'd aright, 

n the Setting of the Tide every way Out- 

from it, without any reſpect, or regard; 
od uc the following Inſtances, for Examples; 
| ir is a generally receiv'd Opinion, and built 
„common Obſervation ; That, the Tide ſets, 
the Middle of all free and open Seas, directly 
Wd; the ir Shores, 

ow, to point out, in ſome meaſure, the 
x of its Transfuſion in the Atlantick; It 
upon all the Coaſts of Europe,out of the Weſt 2 
o ſhew that it is not afar off, it arrives, 
the Ve? Coaſt of Ireland, as being the Fore- 
of all Europe, at ſcarce three Hours after the 
1; S1uthing, upon That Meridian; as it does 
n after, upon all the moſt Weſtern Crafts of 
we, Spain, and Portugal, which lie near the 
+ Mrridian; without any regard to their 
rent Longitudes : All which lie at near an 
[ {if ince from the Point aforeſaid, and make 


oa zh water at the ſame Time; allowing only 
"WI: {© /{inutes, ro adjuſt the Computation, 

vhet proportion to the Inequality of their Shores. 
TT Kt The Courſe of the Tide as little re- 


ds the Longitude of the Places which it af- 


2 „ whether they lie Ea# or Weft; Provided 
beer 21 e diftance from the ſaid Me- 
„e and have an Open Sea between em: 


nce the fame Tide makes, at once, High- 
ter on the Coaſt of New England, in America, 
on that of Poitou in France, and much af- 


* the fame Manner; As a French Writer re- 
vt Cid, on Fuly tsth, 1670, when there 
ec eend an Extraordinary New Moon-Tide, 
Tat me Meurh of the River Pentequit, in New- 


England, 


ur, whence the ſaid Diffuſion is Actually 
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England, at Eleven and a quarter in the 4 
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ing; and at Roche! in France, about Tir, 
an half in the Afternoon; their Coaſts, lyin 
feventy Degrees diſtance ; which adiüg 
Tide almoſt to the ſame Inſtant, in both Ply 
without anv regard to the Diverſity, of (þ 
Eaſt and Weſt Longitudes , (the ſame Tide 
ting both Ways at once ;) or the leaf} Ng 
taken of the Moon's Abſence from boch 1þ 
dians, © 
And as to the flooding of the Tide, dire 
towards North and South; ſeeing the! 
which happens between the Tropick of en 
and the Equator, in the South; and the I 
which me hare deſcribe, ſwells up as iis Ca 
poiſe, between the ſaid Trepick, and our f 
Circle, in the North; it cannot terminate in 
Inſtant ; but they muſt be gradually diſcrimi 
ted, each from the other, by a vaſt Space 
the Ocean; which mult be at once af 
by all poſſible Diverſity of Heights of Wa 
reciprocally : Hence that Interval muſt be 
holden to the progreſſive Diffuſion of the ala 
ſaid Tumour ; to furniſh ic with a correlp 
dent Tide, ſetting into the South, to what It 
deſcribed, which flows towards the ce 
Wee. 

Whence it comes to paſs, that at the | 
of Teneriff, which is the utmoſt Weſtward dl! 
Canaries, and lies upon the firſt Meridian 
not High-warter, till the Third Hour at 
Moon's Departure from it ; becauſe it lis 
an equal Diſtance, from the ſame Ebuljito 
the Tide, with the Weftern Coafts of 5 
Portugal, &c. where it ſets as aforeſaid ! 


it ſets out of the North, into the South , a0 
| ; 
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arne its Origin to be the ſame with theirs, 
ch {+ from thence to the Eaſt, and Weſt- 
and fo ſets all Three Ways at once, as is 
ett. And, by Parity of Reaſon, 

> muſt conclude, That the Tide ſets like- 
from the ſame Center of its Diffuſion, in- 
he North : as the Dutch find by Experience, 
d /ail back from their Northern Fiſhing 
by a Fortnight's Time, than they did 
her. And all Navigators Atteſt, that the 
er (wells in Forby's Paſſage at VI; in Da- 
Styeight ar VII; and in Baffin's Bay at X; 


ime , proportion d to the Tracts of Sea 
ch it vafleth over, from the Center of its 
eſaid Diffuſion, to within ffteen Degrees of 
Pole it ſelf. 

lence it is as manifeſt, that That Diffuſion 
the Tide, ſpreads itſelf circularly, from 
Middle of the Atlantick ; as that the Sun 
low from his reſplendent Orb; And the 
er of its Intumeſcency is as plainly re- 
Kd, by its ſetting outward every Way from 
as the Center of the Sun is, by the like 
hon of his Rays towards their Circum- 
nce. 


SECT. 


reſfively towards the North, and in Spaces 
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SECT. VI. | 
Fece 


How the Tide is ſpread over the Atlantic O 
and communicates it ſelf, to Other Seas, “ 
Aud by its alternate Floods, and FE, „ 
Fill a Refticution , correſpondent to the 11; 
ſity of its Motion. 4 

[0 

O devolve the tidal Tumour, rais'd by Ks 

La Sectien, in the Center of the at 
lantick, to all its ſurrounding Shores ; no nM! | 

is required at preſent, than to let it (ink do * 

again, in the ſame Place, where it arg 7 

Thereby to ſwell up, circularly, its Cum 

of Water, as far as the Compaſs of that 2 

an can afford Depth, and Breadib, for its | 18 

lows to ſwell, and row! in full Meaſure: r 

{aid Tumour being, of its own Nature, er wy 

Way apply'd alike ; and the Sea equally Wil 

pos d, on all Sides, to receive the Effect of MW... - 


Undulation, ce ſe 
te F. 


Firſt, This circular Transfuſion of the Ti 8 
expatiates it ſelf fartheſt, in the ſhorteſt Ii. 
towards the North, (where the Ocean is of 
largeſt Extent); meeting with no occur 
Shore, or Shallow, to countermand it | 
un And it Falls by Degrees, till the Ene 
of the Tumour's Impulſe, which firſt ſet i 
Foot, be quite ſpent, by ſo long a Cor 
As a Stone, caſt into a Pool of ſtanding Wa 
ſpreads its Undulations circularly; and lets 
fall ſtill lower and lower, till the Commod 
languiſhing away by its Expanſion, cealcth. 
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vcondly, As to the Tide's Tranfuſion to- 
dds Eaſt, or Weſt, where (the Ocean being 
rrower; the Shore ſooner occurs to the 
eading Billow) upon its approach to the 
wdings, it preſently ſtirs up its Flux that 
* And being ſtraitned by the ſhallower 
roms, into a leſs Compaſs, muſt ſeem to 
ke more haſte forward: As 2 River runs 
nb and fow, while it continues wide and 
M bur grows ſwifter upon its reſtraint, in 
het Reſpect: And where it finds a Creek, 
Inlet into the Land, it drives a ſtronger Cur- 
u, thicher-ward : And if the Mouth of the 
Iver, which receives it, be wider Sea-ward, 
grow contracted afterwards, ſtill its Speed 
increa[ed, in the ſame Proportion. 

Now , becauſe Salt-Water , whereof this 
oereffive Tumour conſiſts, is of a woluble 
| beavy Nature; it moves eaſily, after it is 
ce ſet on Foot: And requires a proportio- 
te Force, to wy its Career: And withal, 
ing of too cloſe and compact a Texture to 
compreſs'd ; That Part of it which is actu- 
y mov'd, muſt ſtill puſh on, that which goes 
fore it, forward; fo as to ſwell the Ebbing- 
ater, which occurs, into a Tumour, by Anti- 
ation ; before the Flux of the Flood it ſelf, 
its own proper Courſe, can poſſibly reach 
As a Pole, being thruſt forward at the one 
nd but an Inch, drives on the Motion of its 
bole Length, at the ſame Inſtant, to the o- 
er, tho it be at leaſt El-long ; So may the 
umour of the Tide paſs on @ League, while 
determinate Part of its Flood reaches above 
Wrong, 


Hence 
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Hence it is, that our Engliſh Chan, hay 


1 th 
an open Mouth towards the Sea, receive; ; 


Flood freely ; and having a proportions 2 
Depth, lets its Tumour rowl forward, wit 3 
great deal of Eaſe ; and contracting it (el IP 
terwards in both Reſpects, keeps it up at oi 
to the ſame Speed, till it reacheth the$:rcjch 177 
tween Dover and Calau 3 where it retu, ns upt ear 
Thames, with ſome Abatemant : But tot * 
Sea-ward of Holland and Denmark, ſoon {, 4 
away to Nothing, by its greater Exv2ofi..:.. 
Thus every ſingle Tide, as it was rais'd = Ts 
nally by Protruſion, ſo it is ſtill carried fou] 
by the projecti ve Dint of irs firſt Impulſe, Mag 
the Moon's Depreſſion of the Ocean near; by 
Equator , all along the Atlantic up in in. 
Rivers, where it expires. by. 
Such is the progreſſive Flux of the Tide, Mn 
the firſt Depreſſion of the Sea upon the Mee. 
tor, to its reſult at the Center of the Aαπ rie 
and it is thence convey d thro' the . 
Seas, up into the Rivers, till its final Rec n. 
on into Calm. Mater: Now, in regard the! 5 
Tumour, was not only refunded back 1; | 
that Depreſſion which firit rais d it, by ue 
Reftitution, and fill'd up that Vacancy ; but WW 
remounted it again to its own Height, 0 oo! 
ter-Libration ; the like muſt be done to the! ron 
Tumour, by the circular Billow , which Wo... 
rounded it; and, by Parity of Realon, Non 
whole Progreſs of the tidal Flux thro' thole\ Exp 
and River,, requires a. continual Regre/s't 9 
Reflux of the like Nature, in all Places. bm] 
And, ſince the Moon ſets on her EH eg 
at the Equator, and takes it off again, 1. 
cally, at every ſix Hours end; and an 9 


2 — 
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ly raiſech the Atlantick Tumour, and lets 
all again as often: The ſccondary Billow, 
ich is rais'd around it, muſt conſequently 
and f/l reciprocally, by counter-Libration; 
110592 and return its Quota's of Flood and 
b. on all Sides of its Circle, at once reſpe- 
ely, ro make an alternate Reſtitution in the 
can: So muſt alſo the Floods and Ebbs, of 
ry dependant Sea, and River, become re- 
tal, and hit exactly the ſame Periods ; as 
ing every where the double Stamp of their 
F Commotion, 1mpreſs'd upon em at tho 
Mor. 
und, foraſmuch as the Flood was rais'd at 
by the Moon's Protruſive Peſſure ; and the 
ing: Water was let fall back again, alternate- 
by its own Gravitation, to fill up and fur- 
unt the Vacuity left on the Equator ; They 
| recain every where, the ſawe Reciprocation ; 
Flood, by increaſing progreflively the Ti- 
Tumour before it, by its protractive Addition; 
the Ebb, by withdrawing as much Water 
nit, by its Gravitation; leaving the Tu- 
ur higheſt in the Middle, to maintain its 
greſſire Impulſe, forward; while a Sub- 
6103 is made on the one Part, of what is 
don the other, to make a through. out Re- 
un, wich regard to the common Level of 
Ocean, of 
Lo make ſo general a Reſtitution with Eaſe 
Epe dit ton; it is to be conſidered, That al- 
ugh (lor Example) the Flood which arrives 
mdon- Bridge was rais'd the Day before, by the 
preſſion of the Sea at the Equator ; yet ano- 
Lide intervenes in the mean Time, between 
ſe two Places , and happens every where alike 
At 


6g 
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as tends directly towards that Point is {001 
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at Twelve Hours end, to ſupply the 14341}, 9 


tions; and one Flood ſtill ſucceeds another 
the ſame diſtance of Time; as alſo an HH. 
ways intervenes between every 70 Fi 
Hence their whole Courſe of Ebbs and e 
naturally divides it ſelf into four Stage, M 
which they paſs with an alternate Sc, :1- 
but with a different Speed, and after a dino 4 
Manner. be 
They run their firff Stage from the Hu hen 
to the Center of our Atlantick in Six Har ſoa debe 
at the Rate of five Hundred Leagues pn A 
(by way of Libration); and make their reſę d e /- 
Returns in as many: The ſeeond Stag, from ebe 
ſaid Center into the Chops of our Ch nel, in tha 
alſo, at the Rate of about one Hundred Leg 


per Hour, (by Undulation:) The Third from 
entrance into our Channel, to the Streigſi betu 
Dover and Calais, (by Nuctuation,) only 
Leagues per Hour: And their La, from: 
Streight up the River of Thames (by a prum 
Fluxion,) no more than Ten: And the H 
they go, the leſs haſte they make to the ſim 
riod of their Courſe; till at laſt their Pace gr 
ing fo ſlow, and their Six Hours Allo an 
their Interchange continuing ſtill fame; 
Tides come up ſo cloſe, one on the back oft 
ther, that Two are ſometimes found at « 
within the ſame River: Thus, by 2 tf 
Reciprocation, every Flood having its ſuccee 
Ebb to devolve it back again; each {upply 
its proportionate Part, in due Order; the Pel 
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_ Laftly, Concerning the Diffuſion of 
boveſaid Tumour into the South ; as much 


//by Coaſting-Currents, c. 


a Stop by the Axe of its Libration £ But upon 
Peclination to the Weſtward, towards the Ca- 
eee and Antilla Iſlands, this ſecondary Tide lan- 
nineth away almoſt into Calm- Water before 
rexcheth the Primary Flood, at fo remote a 
iſtance {rom the Center of its Diffuſion: Whereas 
the E://ward,the Flood falling upon the Coalt 
Aich (which is not /o far off) too obliquely 
be ropuls'd towards the Northweſt Tumour, 
hence it came; it is deflected into the South, 
becomes a Coaſting Current towards the Equa= 
And ſuch like Currents attend the Shores of 
e Hue, Ethiopick, and Pacifick Oceans; and 
ub:l-1;, chey proceed from the like Tumors: 
that, having already diſcover'd their com- 
on 0/i2in, let us ſee how they are propaga- 
j, in the following Section. 


— 


er. I. 


w it comes to paſs, that the Coaſting Currents 
f the Ocean, which riſe beyond the Tropicks, 
m/tantly tend towards the Equator. 


Us the Tide paſſeth from the Equator, 
beyond the Tropicks, and repaſſeth back 
in in the Midf of the Ocean in Six Hours 
ce, by an alternate Libration ; where it has 
lverty ro ſwell, and row! at a greater Rate: 
hat correſpondent Returns of Floods and 
$ the Coaſt ing Currents, which proceed from 
an make, by a ow Progreſſive Pace, up- 
Meir ( and narrow Bottoms, is to be 
her accounted for; and their Courſes are, 
LE Proportion , tO be adjuſted to each 1 7 
2 chat 
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hy Coaſting-Currents 


that every Flux may have its Reflux on eit 
part, of the ſame Kind, or elſe ſome Fan 
lent, whereby to make the Ocean's Ey 
by Reſtitution. 

Now, in regard the Flux of theſe Cf 


Streams, ſtill deſcends from a Higher 9 r 
lower Situation; they muſt continually al = 
withdraw themſelves from the Flaming vuν 
the Ebbing- Water; as long as the Seas Ee 
ſion, betwixt choſe Streams, is continued tg K. 
equal Breadth; and each Two counterp And 
Currents (in compliance with the Floods; ef 


Ebbs, from whence they ſpring) muſt atem en 
ly riſe bigbe ft and fall lowe#t at the (aid uc 
ctive Ends of their Libration ; but fo (by rea 
of their ſow Pace) as neither to raiſe nor 
fall the Axe of their Mean Courſe, from the 
vel of the Ocean: Their Fluxes and Refi 
decaying gradually into Calm Water, b-foret 
reach it; or elſe mutually ſo to afete 
other, as to incline it towards neither Part, 

But in caſe the Gulphs, on each Side uh 
of there is an Intercourſe of thoſe counterpdl 
Streams, be wider at the one End than 2 
other; thoſe Two Currents which proceed! 
the greater Expanſion, being contra by 
inclining Shores, on both Sides, mult bed 
more and more enliven'd, to flow Faſt, 
hold out longer than thoſe other on the Cou 
part; which, being as much dilated, bed 
proportionably weaker, and conſequent 
able to countermand 'em back again. | 
much, that | 

1. The Ceaſting Streams of the Ethiopick t 
an, by receiving quicker Recruits of Va. 2 
the South ( where the Sea is more ac N 
3 1 


tend torwards the Equator. 


on from the Flux of the Tide thitherward, 
ich is perform'd in Six Hours; than can poſ- 
y bs teturn d by their ow Progreflive Re- 
towards the Equator, where it is moſt con- 
Vd; beſides, ſharp'ning their Force ſtill more 
| more by their Contraction ; they repel 
Counter-coaſting Streams, which otherwiſe 
| occurr'd and met em the half way; and 
ome, on both Accounts, perpetual without 
Reciprocation, | 
And, foraſmuch as the Tidal Libration is 
efly cauſed by the Meridional Impulſe of the 
Jon's Preſſure, driving it directly towards 
Poles, by her Preſence ; and letting it fall 
again perpendicularly, upon the Equator, 
er Abſence; the Motion of the ſaid Coaſt ing 
amt as depending thereon, mult ſo ſtrictly 
rve the ſame Courſe ; that, upon any De- 
in from the true North and South, cauſed by 
Obliquity of their Shores, they muſt ſtill be 
pen d into quicker Currents, on the inclin- 
vides ; whether they be driven towards the 
or He, or happen in North or South La- 
ie, without exception. 
, Hence we find, that the Coaſting Current 
bur North Atlantick, tends as directly South- 
towards the Equator, from the Streight of 
aar, along the Coaſt of Gualata, to Cape 
©, as the WezFerly Inclination of the adja- 
t African Shore will permit; and keeps the 
mbent Trade-Wind fo cloſe to the ſame 
ber / Direction, as not to ſuffer it to exceed 
150. Eight Degrees to the Norward, tho' its 
llimic be Thirty Degrees at leaſt; and be- 
repuls'4 by the Shore of Guiana, it enlarg- 
it felf again to Thirty Two or Thirty Three : 
O 3 Which 
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Which plainly demonſtrates, that both thes 
and Wind are driven athwart their proper Couſſ 
or elſe the Flux of the Former had run g 
South: and the Latter had neither begun ſon 
the Equator, nor had ended ſo far from ir, 

2. And to paſs the Line, from the Alus 
to the Ethic pick Ocean, which lies extended! 
ramidically, with its Vertex pointing into n 
North towards the Equator ; and its Baſi {y 
rending it on the South, from the Cate of 
Hope as far as the Magellanick Streigh: ; when 
the Collateral Currents (which at firſt move 
/ow!y thro that vaſt Extent), being contnd 
by the inclizing Shores, mend their Pace (eſpe 
ally on the American Side, where the Short 
more inclined to the Eaſtvard) up to the I 
tor; and thence they paſs Two Degrees fart 
till che Tidal Tumour out of the North d 
up to countermand them ; and then their 
ted Stream veres about gradually, from Wil 
Eat, and carries the Trade- Mind headlong v 
it, quite contrary to its Common Courle, 
Five Hundred Leagues together. 

4. And when we double the ſaid Capeyto 
Eaſtward of the African Coaſt, we meet ui ; 
Current, which follows the Direction of WR” © 
Shore, from Madagaſcar, North- Eatery, bei . 
the Line, into the Arabian Gulph, which “ 
ducts the Southweit- Monſoon thither; an! M 
deflected by the Cambaian Shore, turns” Ke 
Northwe#t- Monſoon, according to its Dec! 
on, back with it, into the more Ea#tr) 
of the Indian Ocean: And to the Eaitws 
China, and Cambodia, we find the 1 
South Floods haſting, from the Paci/i% aniſl -* - 
dian-Oceans, towards their Concourls 4 
Equator, 5, Fu 


end towards the Equator. 


, Finally, on the Metern. Shore of Peru, 2 
petal Flux of Stream follows the Shore, from 
vond the South Tropick as far as the Gulph of 
nam, up to the Line : (As alſo along the 
alt of Africk, from the Cape of Good Hope to 
> 51/7 Shore of Guinea) for near a Thouſand 
6 together: And, on the contrary, the 
Flux of Water haſts to meet it there from 
North at the ſame Rate, tho* with an une- 
 declivity of the Shores; the Find attend- 
em reſpectively, upon the {ame Points; 
ich plainly ſhews, that the true North and 
0 Points were Chiefly aim'd at by em both; 
had been as ſtrictly obſerv'd, had the pro- 
fon of their Shores prov'd more favourable 
heir Natural Inclination. 

0 general is the Confluence of all the Coating 
ms of the Ocean, from all Sides towards 
Line; and ſo zrre/iziible are their Courſes 
he ward, eſpecially when their Channels 
more contracted that way: And to make 
rencral a RefTitution to thoſe Seas, no more 
equired to keep their circular Correſpondence 
oct, than that, upon their arrival thither, 
be ingulphed and ſwallewed down by the 
meſcene/ of the Common Tide; and be ca#f 
gain by its Intumeſcency, beyond the Tropicks 
nce they came; that their Fluxes and Re- 
s may be perpetually repeated, by an Ai 
tt Reciprocation, for ever. 


. 


ow, leſt it may ſeem impoſſible, for the 
& 10 /well up Tumours upon the Ocean's 
MMcics, ſo high, as to let Streams fail down 

| 4 from 
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fend 
from 'em, with a conſtant Deſcent, ſ ee. as 
Seven, or Eight Hundred Leagues together; 2 922 und 
ſuch as are the Currents which do Coaſt d, if 
lata, and Congo in Africk ; and Peru in Ame vs of M 
Or elſe, leſt ic ſhou'd appear no lefs practi fror 
for any poſſible Impulſe of the Sea to ri, times! 
ſaid Stream progreſſively for ſo long a c =, flo! 
upon the ſameLevel with their adjacent i : 
(which remain Calm andStagnant all the wh bens in 
eſpecially, their Channels being too Ae, 


and Narrow, for their Floods to be accelem 
by Dudu lation or Libration ; as is manife? ; 
Io clear theſe Doubts, it is remar able; th 
(all thoſe Three Coats lying open to the Oc 
towards the Weit) the Trade Wind very oppo 
tunely ſupplies all thoſe Deſects, by 4% 


e wonde 
e freſh 
Dare 

Patt J A 
the Othe 
to any⸗ 
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down upon thoſe Rills underneath, from ch is | 
re ſpective Ea#tern Shores; which, by uri ns, in 
its Streams of Air, with theirs of the , ; 2nd 
gives em Fall all along thoſe Coaſts ; clr:Miour:d in 
ally the Wind moving alſo towards the F1uW'-0::: 4 
where the Air is lighter, and more epn«Wtion of 
receive it. E it leaſt,: 
And, as for thoſe Currents that Coaſt Hour, ab 
oppoſite Shores, which the Trade-Wind con be 74147 
on the Eaft of Brafile and Ethiopia, after it M thc n 
gather'd more Force in paſſing over the out the 


1 Bodies 0 
Mt each e 
Nor; to c 
a farthe 


Indian and WeFt- Indian Oceans ; it is again 'm 
able, that it difputes every League of the! 
turn of thoſe Coafting Streams, towards! 
Equator ; and according to the ſeveral dea 
of the Year, takes their Advantage againſt e 
other's Courſes, as well in the So At 
as the Ea#-Indian Seas, while it blows on! 
South Side of the Line more Ea#ter/y, aud! 
the North Side moreWe#erly ;bur never 00 


degn 


tend towards the Equator. 


ee, 2s to put an abſolute Stop to that of 

ges undermeath, towards the Equator. 

\nd, if it appear leſs conſiſtent with the 
- of Motion, than is practicable ; that theſe 
lis from the Tide ſhou'd be Periodical, and 
2times Intermit; yet the dependent Coating 
nt; flow Progreflively the ſame way, to a 

by: Tis no more than what conſtantly 

ens in the Flux of the Vems, in reſpect of 

Arterizs, in the Bodies of Animals; and laſs 
e wonder'd at in theſe Currents of the Sea, 
e freſh Recruits come in Six- Hourly, on the 
Part; and the Courſe which evacyates em 
the other, reaches not itz Period, with re- 

to any determinate Part of the Water which 

ov d, perhaps once in a Month. 

ach is the Tendence of theſe ſcatter'd 

ams, in the Erthiopick, Indian, and Pacifick 

u; and ſo conformable to thoſe, which 

found in eur North Atlantick ; as to inferr a 

out Analogy in the Production, and Pro- 

ation of che Tide itſelf in all Places; fo 

t leaſt, as each of em to /well u a diſtinct 

pour, about Forty five Degrees on each Side 
he Equator ; and to diffuſe their Efluviums 
the ſame manner, into all Seas and Rivers 

out the Univerſe : Let us ſee how the 
zBodics of the Ethiopie and Atlantick Floods 
dt each other, at their joint Return to the 
tor ; to draw the Theory of this Deduction, 
a farther Obſervation of Matter of Fact. 


SECT. 
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S E c Tr. VIII. 


Of the Concourſe, and Reſult of the Þthiogig 
and Atlantick Tides, at the Equator ; an j 
Irregularities which attend em in the St 
between Braſile and Guinea, Explain d, ant} 
concil d. | 


; [ O fhnt up my precedent Diſcourſe of 
Motions of the Tide and Wind, a+ thek 


preciſely within the Precincts of the Occ»: 1M. 
as the Former takes its Riſe from the Meomn':;7: 5 
ſure, chiefly upon the Equator ; and chu. 
back again Thither from the Poles, in Han 1 
piece ; It remains to determine Whey, 111! 0, 
thoſe Tides, and Winds, which are pe 
the aforeſaid Oceans, ſeverally affect that L. E 
together with their reſpective Cone 
which are as follow. * 
Firſt, Concerning the Tide, it is to be Mae 
ſider'd ; That the ſaid Oceans, conſiſting of T * 
valt Bodies of Water, and lying Situate in WM, - 
ferent Longitudes; the Regulation of thcir 100 
ſpective Tides, muſt be taken from ther 1... 
Sea Tratts, where they Move with molt ert 
dom, and ſtrictly obſerve the Courle on 
Moon, whereon they depend: And, by co of 
quence, They cannot fall upon the E . 
at the Interſection of any One determins': Mee! 
dian, nor be Regulated by it; but Each Fr 
ceſſarily requires a diſtin One, according; ot 
their different Longitudes ; as is Manifeſt. 1 2 
Beſides, That part of the Ocean, which re 
more Eaſterly, muſt nceds be fo much de 


fluenced, by the Diurnal Courſe of the \ 


of ſome Tides reconcil'd. 


c ppective Tide, mult precede the Other 
wortionably : Hence the Erbiepick Part, 
ch lies more Eafterly than the Atlantick, by 
thirty Degrees, muſt Flood about two Hours 
ner. upon the Equator ; and finding Low- 
» There, muſt paſs beyond it to the Nor- 
1. ali the while; until the Atlantick Tide 
25 17, to Countermand It; after it has tranſ- 
61 the Line, its proper Limit, at leaſt four 
ve Degrees; AS is found by Obſervation. 

or is any other Parallel Line aſſignable, for 
r0ppo/ite Floods, immediately to Inſult each 
er; but rather their Counter-flux's muſt 
in to abate, at a conſiderable diſtance, and 
ally languiſh into a Calm, before they ap- 
Fach other; and jointly ffaguate for a 
pas of Sea, proportionate to their vaſt Ex- 
As Our North and South Tides do, at their 
greſ on the Coaſt of Suffolk, which the 
um all along into a Pool: So do theſe 
nter floods of the Ocean, ftagnate near the 
into Calm-water, as Hydrographers remark, 
1 four to ten Degrees North Latitude; with- 
Alligning for it, either This, or any Other 


— - ” = 
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et the different Heights of the ſaid becalm'd 
ours, ſo little correſpond to the ſeveral Ex- 
C0 of the Floods, which reſpectively raiſe 
; that, whereas Our North and South Chan- 
ſwell Humber, at their Congreſs, at leaſt 
Fathom ; This, which is rais'd by the Con- 
e ol the ſaid Oceans (taking the Tide at 
„ 2 Neighbouring Iſle to the Line, for its 
dard) Ordinarily exceeds not ſix Foot, nor 
r adds Extraordinarily above fix Inches; in 
ache Erbjopick Flood, having paſs'd oy 
eng 
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the Streigbt, to the Norward of the Laute, 
proper Limit; and ſpent it ſelf by irs Exp 
on, before their Congreſs ; it cannot aden 
its Stream higher: And afterwards (by jt, 
Hours Ebb, before the Atlantick make; Hi 
water,) it takes off as much from rhe Hut 
that Tide, as it Advanceth; and lo k 2eps (| 
joint Tumour to the ſame Height, wichoutg 
perceptible Addition, for near three } 
Space. 

Moreover, in regard the ſaid Tides, he 
driven Originally by the Moon's Preſſure, y 
qual Angles from the Equator, True Northy 
South; they ſhou'd have recurr'd Perpcnlin 
upon It, at their Congreſs ; Yet (thro' the 
ferent Figure, as well as Situation of the | 
Oceans, ) They occur to Each other very 
liquely ; the Atlantick Flood, being defied 
Weſtward by the African Coaſt, from the Ste 
of Gibraltar, as far as C. Verde; And the Etviy 
being contrary-wiſe devolv'd from the Bri... 
Shore, to the Eaſtward, with greater Precint 
tion, upon the Tumour aforeſaid ; Which, 
ing Eaſtward from the Firſt Meridian, | 
more and more, inclines its Courſe EA 
till at laſt it fetches the South Coaſt of C 
which defle&s it Thitherward, for /ve bos 
Leagues together. | : 

Secondly, Touching the Winds, which :.. 
company the ſaid Streams, neither Mace, one 
Diſpoſition for em, can be wanting 
JunRure ; the Air, throughout the 17 
being extremely Rarify'd, by the Heat Mon 
Sun's Reflection, below; and Conden d a5! 
by the exceſſive Cold of the Upper N a 
above; as plaialy appears, by the fan Inſert 


of ſome Tides reconcil'd, 


nt Valling of Hurricans, near the Equator ; 
chat alſo Perpendicularly ; which are con- 
e inco as Violent and impetuous a Wind ; 
ng only an Horizontal Determination; 
+ They receive Effectually from the ſup- 
ing Streams of Salt- water; whoſe Cur- 
is "rift, perpetual, and of a conſiderable 
n 

lende the Trade-wind, which of Courſe 
; North. Eaſt from C. Verde, on the Atlan-. 
ide, and ſhou'd begin low, and increaſe 
% On the contrary, it preſently becomes 
Brisk; being enliven d by the Breeze of the 
ling Current, underneath ; which defleds its 
ce, according to the Inclination of that 
re, 2 Point or two more Norwardly; And 
al, confines it to Twenty-eight Degrees of 
1:itude, inſtead of allowing it Thirty De- 
s, its Uſual ſtint : But afterwards, leaving 
iber off at Sea, lets the Wind fall again by 
es, before it reacheth the Caribees : Both 
b, obſerving the In's and Out's of the 
nean Shore, and following the Conduct of 
ward Tendence, re-advance at laſt to 
1-two, or Thirty-three Degrees, as it were 
Rebound, | 

hus the Trade-Wind,and the Sea- Breeze, ea- 
comply with Each other, for a Point or 
in 2 Calm and expanded Ocean : But, to 
ontrary, on the Erbiopick fide, where their 
5 are directly Oppos'd to each Other, the 
ind muſt receive a ſtronger determinati- 
rom che ſubſtrate Current; and ſo be in- 
| more ro the Eaſtward, by the Braſilian 
and re-enforc'd by that contracted Sea, 
lerve and baſten their Motion; the Cur- 
rent 
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rent of Water, underneath, ſtill drawing 
Incumbent Air, Forward; which, as ity 
opening 4 Channel in the Sky, for That g 
Upper Region to ruſh down after it, Both 
puſh the Stream forward, by their Fall , x 
ſtill mutually cxciring the other's Motion 
the Eaſtern Shore of Etbiopia at once pt 
ſtop to their joint Carcer. 

Such is the Concourſe of the Erhior'ch and 
lantick Floods, both of Wind and Warer, 
the Line: Now, to bring 'em off again by 
of Reſult, ſo that their Streams may make 
ftitution to the Air's, and Sea's Equi/ibriunm 
returning whence they came : 

Fir t, As to the Main Bodies of theſe 
Counter - Tides ; as their Intumeſceng 
brought 'em on to their Congreſs, «ach i 
Space of /ix Hours; fo the Detume/cency of 
Floods, ſerves now to take em off again,! 
ward and Forward, in equal Spaces of Tin 
Counter-Libration; without making any ( 
motion in the Air, that is Progreſſive. 

Secondly, As for thoſe By-ſtreams of \ 
which iſſue Progreſſively from em, an 
apt to produce the liłe Currents in the 
They mutually propagate Each other, and 
ly live, and die together ; as happens in 
Stream of Water, and Wind conjoind; \ 
taking its Riſe at C. Verde, and paſſing WW: © 
Guiana, to the Caribee-Tſlands, conveys 
thence around within the Bay of Mew 
they diffuſe themſelves again, from che Wing 
maan Streights into the Ocean; where tl of :- 
— into diſtin Currents of Water, and He, 
but are {till of the ſame 7eferly Det * 
TON, 5 | 
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And, as for That Stream of Water, and Flux 
end, which makes ſo much haſte through 
(aid Streight, from the Weſt of Braſile, to the 
if Guinea; As to the Watry part of it (find- 
no other Vent nor Retreat) it ſinks Sea- 
lai! the while; and parts with what's ſu- 
ſuous, and exuberant, into the Ebbing 
e, to carry it off by Libration ; while the 
r-incumbent Wind, which was denſe and 
y before its Fall, goes on Rarifying again 
Common Air, by the exceſſive Heat of the 
till it be incorporated with the Soutb- 
rade ind, (and ſo tis return'd back a- 
whence it came); which never fails to 
„at !7o Degrees on the South of the E- 
; 2: receiving ſo conſtant a Supply; nor 
There, as in Other Seas, from ſo ſteady 
termination. 

hus are the Concourſe and Reſult, of the 
tick and Atlantick Tides, adjuſted ; foraſ- 
as they conſiſt of Motion: But, how 
Occaſion the Intervening Calm, requires 
archer Explain'd, in the enſuing Section. 


— 
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tve Calm in the ſaid Streight, © Occaſion d; 
liffers from thoſe, which happen in other Seas. 


Ving already reconcil'd all Appearances 
ol Ir7egularity, in the Motions of Wind 
nd e, which are apprehended to be in the 
etage, to the general Rules already pre- 
l em, by Thoſe who have * 

that 
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that Subject: It may ſeem vain and ſuperf 
ous, to ſearch after Reaſons for thei: Oppo 
Calms ; ſince all Solid Bodies naturally requ 
Reſt ; and Fluid ones too as conſtanth 1 
pend towards it, all Obſtacles being Remo 

Yet, in regard a due Examen of One (4 
trary often ſerves to explain Another ; andt 
reſtleſs Courſes of the Sun and Moon, draw 
Fluidity of Air and Water, into an endl; 
feraftion of contrary Motions; and theſs1 
luble Elements lie fo cloſe together, that the 0 
can ſcarce be ffirr'd, without diſquieting t 
Other; abſolute Calms can hardly be found, 
ther by Ses or Land; and even Thoſe that! 
perceptible to Senſe, are not ſo eaſily redy 
to their proper Cauſes, as not to force U, 
their Exiſtence, Continuance, and Extent, 
have recourſe to their different Circumſt 
ces. 

Concerning thoſe Calms, which fall 
within the Compaſs of the Trade-wind; 
Motion of the Air is every-where, both a: 
and Land, ſo various and inconſtant, that 
proper Seat, nor Sea, can be Aſſign'd for * 
And more particularly, the Surface of the 
cean is ſo Obnoxious to be rd with 
Blaſt of Wind, that no Calm can hay 
There, but by Accident; viz. that Bal 
Flux's acquieſce a? once; which can hard! 
farther Accounted for: And, as to Thoſe 
happen between the Tropicks, they are {zl 
found in any Open Sea, where there is ei 
Flux of Wind, or Water, to 4ifturb their 
quility ; and that moſtly, when the Con 
the Sun is vertical; ſo as to raiſe the Ai, 
let it fall again Perpendicularly,in the fame? 

2 | 


obſerdd in ſome Seas. 85 


go that thoſe Calm, which fall, as it were, 
c wr, and are remarkable for Time, or 
hace; ſome are ſhelter'd in the Ba and 
eli, where they happen, by the adjacent 


perf 
ppol 
qui 


0 uf, rom all Commotions of either kind; 
0 cir Heights breaking thoſe Blaſts of Wind, 
1nd rds carrying off thoſe Streams of Wa- 


r, Soawards, from one Cape to another, 
hich wou'd otherwiſe diſquiet em; as it 
hanceth in that Elbow of the Sea, on the 
Hef Peru, where Calms and Hurricans are 
ten found 3 the Andes ſheltering em on the 
of, hom the Trade-wind; and the South and 
uu Copes keeping off the Currents, which 
pls by the interjacent Bays inoffenſively, from 
cone End of em to the other. 

The like Calms, and Hurricans, are found 
the Scuth-Eaſt Coaſt of Africk, in a Bay at 
e Entrance of the Coaſting- Current, from the 
ian Sea into the Arabian Gulph ; which, ac- 
ding tothe South weſt Direction of its Chan- 


raw ü 
est 
ile 1 
ne Q 
ing b 
und, 
that! 

red 
Us, 
tent, 
umd 


fall 


11 „ paileth along thither; while the 7/e f 

a ſhelters it from the Inſults of the 

"oc „ Trade- Mind; the like Harbour is 

of then or om, on the Eaſfern Coaſt of Coro- 

va nel, when the Sourh-Eaft Monſoon Ceaſeth > 


diſturb the Gulph of Bengal; and a long 
re of Hills protects it on the Sourb-IWeſt 
p ths Tide, which is warded off all the 
le. 

n other Seas, the Tranquility of the Air 
ured from any irregulac or haſty Com- 
lon © the Tide, by the Conſtipation of 
nds pitch'd thick together, to hold 
1 uperticies feady ; as are thoſe, on the 
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with the Philippine and Molucca Ilan de, ate 
infeſted by Hurricant, upon the breaking 
of the Monſcons into Calms, as to be e 
navigable : As allo the Caribees in the jj 
where the Tides are weak; when the . 
Eaſt Trade-wind chancheth to ceaſe, or 5 
mit, are render'd almoſt uninhabitabl:, 
Yet ſuch furious Storms, which {com nel 
liar to theſe Jes, and fo dreadfully ai ' 
chiefly in Auguſt, when the Sun 1s wi 
are of no long Continuance, or ret EA 
or Annivcrſary : Some Years having no n 
than one, and ſometimes for ſevcr Tear 
gether,, as Dr. Halley remarks, none 2 
Whereas the Tract of Sea before-mentig 
has no Trade- wind, nor a variable; but | 
to be condemn d to perpetual Calims, alte 
with terrible Thunder and Lightning ; and 
frequent, as to be call'd The Sea, Rains; 
has neither any ſuch adjoining Cos{# to ii 
it; nor Iſlands to ſupport its Quiet, as 
require in other Seas. 
But, as the joint Concurrence of che 
pick and Arlantick Floods (as I have den 
ſtrated in the laſt Sedt ion) conſpire to 
that Tract of Water, fx d; ſo their C 
mitant Currents of Wind, ſuffice to forecio 
other contrary Motions, from annoyin( 
Air's Tranquility, for all that Space: At 
extend this Remark to the Pacijick alſo, vl 
the Nerth and South Tides have Sea-ru0 
nough, to inſult each other at their O 


to China, for two thouſand Leagues toge 
yet they preſerve the ſame Tranquility, 
of Air, and Water, for four or five U<g'% 


ohſerd d in ſome Seas. 


h Side the Line; notwithſtanding the Counter 
aches of the South and North-Eaſt Trade- 
nds, a Hydrograpbers deſcribe, and Nawiga- 
find by Experience; who, failing Ve- 
from Peru to China, bear off their 
urſes on each Side of the Line, at leaſt fe- 
Degrees, to take the ſaid Winds at their 
Advantage. 


o manifeſt it is made, by the former Section 
regularities reconcil d, that the proper 
| genuine Motion of the Tide, is true 
th and South, without any Deflection to- 
ds EA, or Weſt ; ſave what's occaſion'd 
twarting Coaſts, or Channels, of a different 
ection: And that the Eaſtern Trade-wind 
naturally bent to diſtract it, with all its 
b and Nortb- eaſterly Variations; the for- 
depending chiefly on the Meridional Preſ- 
of th: Moon; and the latter on the Air's 
fall in, purſuant to the Diurnal Courſe of 
Sm: And it is finally made remarkable, 
this Of Occaſional Calms—— , that thoſe 
as of Sea, wherein theſe Calm, reſide, 
Hurricans domineer, are only Elbows of 
Dean; Or at leaſt lie little obnoxious to 
Dilturbance, from the two Motions of the 
tand Wind aforeſaid, 
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CECCEECECTESECECE SS 
CHAP. Ill 


How the Tide is propagated, and ſpread 
our Weſtern Ocean; with ſpecial Re 
to Time and Place. 


2 IN-CE I have hitherto only 
Se 


27 
2 ſicnally diſclos'd the Nature of 
© > E? Tide, and its Production; i 
N SCI: former Chapter, with regar 
| Time, and in the latter as to! 
thro'out the Ocean; without inſiſting fa 
on either of thoſe Circumſtances, thy 
draw the Inſtances, ſo remark'd, into one 
tinued Series of Diſcourſe, by way of ( 
and Effect: In order to evince the du 
'4 Moon, to be the ſole efficient Cause 0 
Tide; and their Preſſure the 1% 
Means, whereby it is effected: And this 
the Atteſtation of the daily Exferime 
conſtant Obſervation of Navigators; %| 
their Senſes cou'd inform 'em, and theit 
exprels it, 

But as to the Manner, how this great 
periorm'd, eſpecially in our een 
which is beſt known to us; and vw! 
propagated by Libration in the Erbiopick 
| and ſpread over the Atlantick by Un 
0 ( which are cauſed alternately by che 
ö fence, and Abſence;) hence I deig 
Place where the Water makes, by the 
mon Lines of the Spbere; and chicily Wi 


El 
be 


as to Time and Place. 


ard to the New and Full- Moon Tides, which 
intlv obſerve the ſame Solar and Lunar 
Jours, and are thoſe whereon the reſt de- 
nd. 

And to expreſs the Time, when the Water is 
affected; the Horologice.l Characters I, V, 
are inſerted in the Squares within the ſaid 
, to ſhew its Terms and Periods of Time; 
ile the Darts interſpers'd among em, point 
their Tendence; and this allo by a Map, to 
ww their Diſtances, and Bearings, as to 
e; that all may be render'd at one View, 
viſible to the Eye, as it is perceptible by the 
lerſbanding: And firſt, by a Draught of the 
in gencral; to ſhew the Natural Conſtitu— 
n of the Tide, in its greateſt Amplitude; 
d afrerwards by more particular ones, to ex- 
ic its Application to their ſeveral Diviſions, 
era more ſpecial Manner, 


„ 


SECT. J. 


the plication of the Tide to the Globe in Ge- 
eral ; with regard to the principal Lines of 
te Sphere. 


T Otwithſtanding our Terreſtrial Globe 
\ were univerſally ſurfac'd with Water; 
, nevertheleſs, it wou'd ffocp as low in the 
ons Preſence, and rebound again as high 
er Abſence, upon any determinate Point, 
pen the Tropicks ( where her Preſſure is 
t intenſe) as it dogs at preſent: And con- 
wntly, there mult be High-water where 
2 


3 ſhe 
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ſhe Riſes, and when the Sets upon be % 
Place, as lying at the fartheſt Horiz ib 
ſtance Eaſt and Weff, from her Cn 
Point: Hence the Figures VI, are placed yy 
on the Equator, and properly belong to 4 
that Space of Sea, between the Tropic, to & 
note the Hour of tHigh-water, not on b 
the Lines whereto they are affixed ; but ul 
on all the reſpective Meridians, within t 
ſaid Space, ſucceſſively from Eaſ to H ny 
ſuant co her Diurnal Motion around te 5 
miſpere. 
And, ioraſmuch as where the Moc a 
minates, between the Tropicks, is mide th 
dec peſt Depre ſſion; from: whence re{iili t 
higheſt Tumour, beyond 'em; as it were 
Rebound, from the one Extream of Hd, 
the other of Height, by the ſhorteit and d 
recteſt Lines; and with the greateſt Fr, at 
Expedition poſſible: And the Tumour ſo rais 
muſt fall back again by the fame Path, 
the Vacuity whence it came; to advance 
ther in the ſame Place, to near an equa! Heig 
with the beit Advantage; and fo 4/1 
raiſe each other by Counter- Libration, ned 
Side of the Tropicks, upon the ſame AMeriis 
Hence the XII, which denote the Time, 
Place of the Floods without the Tropics, | 
placed upon the ſame Meridional Lins ( 
their reſpective VF within em) upon el 
rallels proper for them. | 
Now, in regard the Angle of the Tr:!"ut 
Incidence upon the Bottom of the Sea, was 
on it falls; and of the Flood's E 
it, are the /ame; and the Axe of tt 
tion mult be Equidiſtant from em bot of 
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«5 to Time and Place. 
N de e of the Tides, on each Side of the. 


Leun, are found by Experience to be he 
F- >;c&s ; and theſe, lie about rwcnry-three De- 
„e Ciftant from it: Hence the XII'; with- 
dut de Tropicks, are affix d at double the Di- 
ande of twenty three Degrees from that Line, 
n the Parallels of forty-frve Degrees in both 
a:imdes; to correſpond to each other in 
has Ditance, and flill continue upon the 
12 leridi ans, with their reſpective Equinadt i- 
VI; which are the Lines of the Tide's Li- 
„n, and change ſucceſſively every Moment, 
:cording to the Diurnal Courſe of the 
foon ; hence thoſe XIF, and theſe VI are 
aſcribed ; thoſe on their Paralle!s and theſe 
pon the Equator, around the Globe, at equa! 
Spaces ; to expreſs the Diurnal Succeſſion of 
ligb and Low-water, from one Meridian to 
1; ber, for ever. 
\loreover the ſaid Axes, whereon the Tidal 
i\bration alternately revolves, ſuffering no 
Ich Protuberance themſelves ; and lying ex- 
ended directly from Eaſt to Weſt, leave the 
Pose of che Water a free Liberty, to ſway 
the ring Tumours, according to their own 
ien, indifferently either towards North, 
r *04th ; Hence the Darts, in the bordering 
quares, ſtill point forwards the ſame Way; 
5 0.7*R their Settings perpendicularly, either 
awards the VF, inſcribed on the Equator ; or 
5w27ds the XIF, upon the Parallels aforeſaid ; 
geh is as far, as the Activity of the ſaid Li- 
brat ion properly extends. 
inally, the two Ranks of Darts, which 
are placed beyond the ſaid Parallels, on both 
0:45 Of the Polar Circles, {till direct the Set- 
24 ting 
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ting of the Tides to the Norward : which 
being propagared by Undulation, make no * 
markable Returns; their wavy Billow:, eiche 
reaching the Poles themſelves; or eli: /,;;. 
ding at laſt into ſmooth Water, ſuppreſs; hy 
their own Weight, 


Such is the Theory of the Courſe, and Con. 
ſtitution of the Tide, as deſcribed by tte 
Lines of the Sphere, upon A boundleſs Ocen; 
Now, to apply the ſame to practiſe upon thz 
Sea, as it lies actually confin'd by the Coafts, and 
Shores, of our terraqueous Globe ; that what 
Speculat ion has already propos d in general, a; 
moſt agreeable to Reaſon, may be found by 
Experience, to be Matter of Fact; in the Plz. 
ces moſt concern'd, thro'out the Univerle, 
I begin with the Diſplay 


SECT, II. 


Of the Tide s Application to our Weſtern Ocean 
with @ ſpecial Regard to the Ethiopick O- 
Viſion. 7 7] Ke: 


O deſcend from the Conſideration c 
| the Sea in general; to the farther In- 
ſpetion of our Weſtern Ocean, in particular ; 
with reference to the Tide's Reception, it fies 
extended from the Arrick, to the Antariick Pr 


ar- Ciicle; divided into two Seas, with an 


open and free Paſſage betwixt em, for the In. 
tercourſe of its Floods out of both Nor 6 and 
Scout Latitudes: And to enter, in de j* 

„„ en Pick, 
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46 to Time and Place. 


ce, pon the Survey of the Erhiopick Part, 
oſe L ure is pretty Regular, and Situation 
Ire Ori2nal ; it is obſervable, that its Eaſtern 
gre lies North and South, from near the 
gh: of Benin, to the Cope of Good Hope, for 
Y Deorces together; to give the Morning 
od its proper Direction: 

And wichal, to ſerve for a Pattern, to draw 
more Weſterly Lines of the Tide's Libra- 
„Parallel to itſelf; and with a ſingular 
lernte amongſt themſelves ( conformable 
that which is already deſcribed in the gene- 
Mi of the Globe); and ſo cloſe to each 
Ker, thro'out that Sea, to the Eaſtern Coaſt 
Bra; as to carry the Succeſſion of the 
les, 111herward, Line by Line, concomi- 
ly © che Diurnal Motion of the Moon, 
her Riſing towards her Setting ; as far 
he Preadth of that Sea extends; while the 
th Cong of Guinea, Which ſtretcheth itſelf 
ard from Eaſt co Feſt, along the Northern 
2 of this Seas Diviſion, ſerves for a Scale, 
math che Hours and Minutes of their Con- 
ancy, for five hundred Leagues to the 
war; Let us conſult the Pilot s Obſervation, 
In dis Point; and take his Word, illu- 
ed with A Map that's drawn according to 
own Direction, for an undeniable Prin- 


. 


0 begin the ſaid Series of Floods, at the 
me Part of the Gulph, the Engliſh Pilot 
ne, aflures Us; That at. R. Gabon, 
bon the Equinoctial Line, an Eaſt and by 
rt) Moon makes High-warer, at V;; 
PC At K. Danger, an Exfterly does the fame, 

| about 
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© ther at Swine, an E. Moon ſwells th: 
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« about VI: At Monamba's Hole z an Faf 
and an Eaſt by S. Moon, at VI, and Yj 
« At Bate, and Camaroon, an Eaſt, at I. 
*© at R. Rey, does an Eaſt, and an / 
© South Moon, at VI, and VI; A: 
an Eaſterly Moon fills all full, at V!; ; 
© at Caran, an Eaſt, and Eaſt by . ons, 
* VI, and VI*; and paſſing along the fa 
*© Coalt to Gojaven, à Nortb-Eaſt by EF, 2 
© an Eaſt N. E. Moon makes the Water fh 
ce there, at III;, and IV:: And à little f 


ce ter, at VI: And following the Shore 
* the utmoſt Ve, at R. Serbera, the Wi 
* flows with an Eaſt by South Moon, it Vl 
So cloſe does the Weſtward Motion cf 
Tide, ſtick to her Diurnal Courſe all the i 
for five hundred Leagues together. 

Now, to demonftrate that the "Tide! 
lows her ſaid Courſe, to the fur 
cloſe, both for Succeſſion of Time, aud Het 
of Water, and flows as conſtantly at l, 
on the Parallel of 45 Deg. S. Lal. 
doth upon the Equator near VI, along 
Coaſt of Guinea. q 

Firſt, As to the Account of Tims; tit 
ter flows, on Change-days, at Per! bn 
27 Deg. S. Latitude, upon the //:7 4m 
Shore, exactly at XII, the Moon ing! 
cal; and, Secondly, As for Heigbt of Fb 
ſr Deg. S. Latitude, it is not wariting ! 
R. Gallegos, upon the ſame Shore, 
riſeth and falleth 60 Feet.) to equa//v7 Ol 
the Meſtern Coaſts of Europe, at the / 
of N. Latitude: Without the Concur's 
the inclining Shores, and ſhallow Bottom, 
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4s to Time and Place. 


gent in our arrow Seat; and ſo may 
ſor a Standard both of Time and Tide, 
the ſaid American Shores, from 47 Deg. 
Peg. S. Latitude, that is, from C. Blan- 
C. Hen; the various Ins an Outs of the 
Declivity, being conſider'd. 
d if it be objected, that, in the Mouth of 
gellanick Streight ( which lies but one 
ee from that River, and ſcarce 4 Deg. 
the {aid Port) the Flood rifeth not half 
as at the one, and yet makes High-water 
by az Hour, than at the other: It is re- 
that the Streight is flooded there irregu- 
in both reſpects: For, 
As to the former, vix. That it riſeth 
Fathom inſtead of 10, as in the ſaid 
the Bay, which is the Entrance into 
id Streight, contracting its Sides towards 
ttm, into A narrow Gullet, opens itſelf 
into a ſecond Bay, of an equal Extent : 
the Flood, by its paſſing thro' it out of 
e into the other, loſeth half of its Height 
former; and repaſſing it, keeps up its 
much, by way of Reſtitution; eſpecial- 
g!w-!1i'd by the Occourſe of the Streight's 
Current, from the Ezft ; the Tide of 
and Ebb, running fo ſtrong both ways, 
ately, as not to be ſtemm'd ; tho' ſcarce 
ilcern'd in the Streight's Mouth, which 
nxd all the while, wichin the Com- 
4 ::20m as being the Mean betwixt 
© Extremes, Which it never 
th | a 
, Foraſmuch as the Streight receives the 
W ample Manner, with an chen Bay, 
b [as d proportionatly with its Stream, 
which 
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which goes on decaying til! Hick wal: : 
Whereas its Current, being ine ty 
ſaid Gullet, goes encresſing all the white: MI 
latter muſt needs take off the 7; of the 


mer, at leaſt a» Hour ſooner than ordne 
Hence it comes to paſs ; that, as the} ide i. 
Streigbe's Mouth, neither ſwelld (> High, Mr... 
ſunk ſo low as in the RIU Galle: WM... 1 
withal ſurceaſeth to riſe, before it does | 4: 
Port Deſire ; yet, at all three Places, the f * 
Tidal Supplies were added and withdrawn... . 
the /ame reſpective Inſtants, and fy i, 
Meaſure. be fi 
After all, ſince the aboveſaid Tide a: 6M. 1 ;. 
neither iſſued out of the EH, whence. a. 
Sea nor Gulph cou'd be found to op. 
nor was it brought along by the Cures: i: 
the Meſt ward, which directly oppoſed its Coe 
much leſs was it favour'd by tl. 4:/a;.. 
Flood out of the North, which bor , 
{trongly againf it; but was wholly ſupa; 
by che Ethiopick Tract of Sea, which ,,, : 
open to the Sourh. And in regard the . 
between the Latitude of Port He, Ae. 
River Gallegos, moſt abounds wita Wacer, BS | 
at XII, when the Tide at Gabon waits , 4; 
VI, and on the Converſe ; hence the (+. 
muſt needs ſupply the other; and both Hen, 
muſt be equally co-extended EH and Wiſe: - 
to do it ſucceſſively, according to tis DS 1 
Conduct of the Moon, already deicribel. Ne. 
And their mutual Correſpondence ia, 
on Foot by Libratien ; as plainly appcll:.. . 
the Count.rpopyg Tumours, at each HHO. 


the Bllance; the one near the age 
Streig be, Which is vaſt for Heigl, and 
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ech e 4 = midable for Speed and fires x a 
ers, near its Axe, the Surface 


er cileth or falleth ſcarce a Foot: 

10 ' the other with new Recruits 
ve Ma: ric) fetcoing "em off again alter- 
ly zut Inter miſſion. 


Tbus the” Tal Tumour ſwells with the 
nr Moon, nd „unk, again in the Ethiopicł 
cr of Sea, oh her Southing Preſſure up- 
hs ter; and the Line: of its alternate 
wah thereto, and Receſs from it, lying 
al; to the Eaſtern Coaſt (which gave ein 
ir Ut Dicection) fall Perpendicularly upon 
vt | we, Wich the ſame Uniformity, that T 
re altendy deſcribed, in the Univerſal Map 


mal Motion from Eaſt to Weſt, ſuc— 
eh Jepreſſeth the Water's Superticics, 
this ch - Tropicks ; to raiſe it again by Li- 
mn, 00% * em, at the very ſame Inſtane ; 
u, What the wpels by her Preſſure, from 
„ iche; may be ferch'd back again from 
, by its own Height, with an alternate 
CIDTOC2t1ON, 
do le, in every reſpect, doth the re- 
ar App*arance of the Erviepick Flood, fall 


he or; an E 'xample ) co eſtabliſh the Preli- 
1 nary Bcount already given of it, in the 
0 pe on of the Sphere 17% general ; nor will 
* 8 mot q Anon. ily ot the Atlaniick Tides, 
ep nen 0 


n Muy confider'd, mores prejudice the 
lidit; ot that General R; ele, by way of Ex- 
in the Conditional prowiſo's, do 
Voligation of a Bend; but, on the con- 
trary, 


th 0 ez while the Moon, purſuant to 
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trary, ſerve both to explain, ani o[;, Wh.;- 
Let us try the Experiment. r 
of 

I — _ _ 
ide. 

8 e r. 11 ws 

4, 

dy the Atlantick Flood is not devo!:/d (dl... 
to the Weſtward, like the Ethiopick wag 
makes full Sea from Ealt to Welt, a: i: WM... 
Inſtent. | . 
HEREAS the Lines of de 2 
bration, lie ſo uniformly ewe er 

North and South, on the Ethiopick Side of WB. - 
Equinoci ial Line, as I have declz::9, ro he. 
its Floods, and Ebbs, a ſuitable Rec:yrocal 1001 
on the contrary, the Atlantic Diviſon A e 
Meſtern Ocean, being neither of a Rνν e. 
Figure, to give em any ſpecial Dit 
nor of a regular Shape, to conform em ſuit itt 
each to other; all the faid Lines, ar: ly! - 
ſuſedly involv'd into one; and that allo, ich 
comes as variouſly deflected either to (lis XII 
or Weſtward, according to the ecu tv 
its Shores; Cape Virde, and its 2c jacent 11411: 
giving that Atlantick Flood, at i fit WR: 
pearance, a Weſterly Turn towards the a 
bees, for at leaſt twenty Degrees ; which Bu] 
Coalts of Florida, Virginia, Cc. up bo! the 
found Land, as briskly return ful π cor 
again to the Eaſt ward; and it is fl dero FP 
from borb Sides, into the Middle Channel, M A 
it rowls with moſt Freedom, and muſt lt, 
all at once, as it were, with ce 5 = 
tion. Ebb, 
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6c, the Bluntneſs of the Moon's At- 
e, nnverſally affecting the whole Sur- 
of chat Atlantick Tract of Sea, between 
Intel Cas it were a Lale), without any 
fdcranle difference of Preſſure; the pon- 
us 5V/fe coherence of the Water, fo general- 
fetcd at once, cannot ſucceſſiwely reſent the 
{lion with any ſenſible Diſtinction; and 
equently its Superficies muſt fall or riſe 
co-extenſively from Eaſt and Vet; 
the African, to the American Shore 5 
tis, from the one End of its Tidal Axe, to 
as it plainly appears to do, by Mat- 
of Fact. For, 
at Cape Bajador, at the Eaſt End of it, 
the £/1ican Side; the Water flows with a 
ſoon, exactly at XII; ſo alſo at Carolina, 
he %%, on the oppoſite American Coat, 
vells with an E. S. E. Moon, at VIII; 
g diliant from each other ſeventy Degrees in 
vitude ; which correſponds to four Hours 
% elt of Time, upon the Horoſcope ; 
ich being added to VII;, makes the Num- 
XII compleat, for the Water to flow, at 
two /» {ar diſtant Places, juſt at the ſame 
ment. 
Lain, Since the ſaid Librative Motion 
aly r:guires, that the counterpoſing Arms of 
Hallam be diſpos'd jointly the one to aſcend, 
1 the other to deſcend at the ſame Inſtant; 
contequently each of em, according to 
and eviry Part, at whatever Diſtance from 
Axe, muſt attain at ace to its utmoſt 
get, or Depth reſpectively: So muſt the 
ati: tide acquire its Summits of Flood, 
Ebb, at the {ame Time, at al; * 
4 
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Latitude from its Northern Tropic, co forty 


Degrees of Latitude; and as far rowarc: the; a 
and Weſt, as its Libration extends: As it x3... 
ly happens, at Gay-Head in Ney. "ng! ppe 
where the Moon, at S. E. by E. make 2 Ws 
water at VIII; being diſtant from co... 
lina fifteen Degrees N. Latitude, and about a 10 
Degrees in Longitude, which correiponds oe 
an Hour ; which, being added to tlie Yi: 1 
Carolina, adjuſts the Account of the lid . 
Gay-FHead, at VIIL;, to an 7»; vide 
any Conſideration had to the Di'tance u.. 
titude at all. the 
Moreover, foraſmuch as the Moon's MT tt 
ſure, affects the hole Space of the A 
between the Equator and the Tri, c Or 
tenſively from South to North, as well as fi nit 
Eaſe to Weſt; and with that Conformity lt 1 
to raiſe the Tide by Contrapo/ition, at .; 
three Places above-mentioned , at the (ant ch 
ſtant, tho” at /o great a Diſtance from e es 
ther, both for Longitude, and Latin: | 
Hence the Tide ſo rais'd, to anſwer the Mor: 
ſure's Eten ſion, muſt affect, with the ſam: mo 
gularity in every reſpect, not only the ran 
diſtant Places, and the Lines of Diſtance od : 
tween em; but alſo the Area deiignd nay: 
by, and contain'd therein : That 15, b al 
whole Body of the ſaid Water, betwe: do ey 
Tropic, and the Parallel of forty ονν inge 
African Shore to the American Conſt, 10 : 
ſwell it all at once, according to its ain, 
Extent. | 'n 
And, if it be objectel; That a Saß dle 
Moon makes a regular Tide, upon e | ir 
of the Atlantick, at XII; as being dude. 


wy —_—_ 


as to Time and Place. 


untert ee to her Noon- ſtead Preſſure, be- 
weer the Tropicks, at VI; an Hour later, 
ban at the three Places above-mentioned 3 4s 
ppeats bY che Tide at C. Bajador, which alſo 
Uke: n a Sourhing Moon, fifteen Degrees 
ore e Eaſt ward, an Hour ſooner than it 3 
nd conſequently fo much ſooner than its 
ther two contemporary Floods act Carolina, 
d Gaj-Head: It is reply d, chat tho Tidal 
umour is rais d over-baſtily, at all thoſe rhree 
laces 2r once, by a prepoſterous Check: 
rt, 4: C. Bajader, by the inclining Shores 
the C:9ary Iſtands, compreſſing its Stream 
n the o Side, and of the Continent, on the 
ber : Ihe like is done by the Carolina Coaſt, 
Oppoſiton to the Babamean Bank; which, 
ening wide to receive the Stream, contracts 
to a Point in the Mouth of the Gulph of Fla- 
; whoſe Current drives the Flood with fo 
Ich Precipitation againſt the Shore, that it 
bes ar VIE a full Hour ſooner, than in 
ey R, 10 upon the ſame Coaſt, and not 
OVe u Deprees diſtant from it. Laſtly, the 
omontory of Gay-Head (as C. Palmas at the 
trance of the R. Gojaven) haſteneth the 
dod 25 mach fooner, than it makes in the 
pea $24, whence it ſets; or, than in the 
IM along New- England, which receives ic. 

do exact is the Conformity of the ſaid Pri- 
y Tides, with each other, between the 
pick and the Parallel aforeſaid; and (ab- 
King irom the Impediments of Coaſts und 
res) with the Central XII, which, in the 
We of the Atlantick, has free Liberty to 
land fk at regular Hours, without any 
Nez and fo well prepar'd is the Plan of 
| thas 


101 


The Tide's Courſe delineate 


that Trad of Sea, for a ſecondary , io b 
1ai5d upon it. Let us (ee with what Accor 
it is effected. 


—ä— I Re ——— ————— he: 


SECT... IV. 


Concernins the Circular Transfuſion , the & 
condary Tide; and, bow it corre(pcrds wit 
te Libration of the Primary one. 


Otwithſtanding the Co-extenſion of i! 
Moon's Preilure, to all that 1124 « 

the Atlantick already deſcribed ; fo as to a 
juſt the Primary Tide to itſelf, thro'ont ©: fal 
Extent of Sea, to the ſame Inſtant, om tl 
very Nature of its Libration ; yet, 5 ro th 
Part of the ſame Tidal Wave, which ket 
cloſeſt to the Sea's Central Meridian, wie 
rows in deepeſs Water, and flows in che 
recteſt Channel, from the Tropick, its ſuppol 
Axe, towards the Pole; it muſt needs f 
higher than the reſt of the Ocean: And . 
farther this Flood paſſeth beyond its Ar, 
more it muſt be advanced, even to the d 
mit of its Lift, at the Parallel of /r:-þ5; 
grees Latitude; at an equal Diſtance hom 
Equator, whence it was forced: And nt 
upon its Return thither, it inks gain, be 
depreſs'd by its own Weight ; ang weise, 
round its Apex, by Reſult, (as a Stone let 
Into A Lake ) A Secondary Tumour i Which 
Fuſeth itſelf Circularly by Undulatien. 
Now, to deſcribe the Circular Le 
this Secondary Tide, in reference tothe, 
and Place of the Primary Sort; tne one 0 
the Compaſs is to be ſet upon the Point, | 


tC a1 df 27223 inn 


a; th Time and Place. 

mul 4 in the Ma with XII; where the 
entral Meridian of the ſaid Sea, interſects 
e Parallel of forty-fve Degrees Latitude, 
hens its Transfuſion is made: And the other 
to be extended Eaftward, to the Promonto- 
;of Europe ; as for Inſtance, to C. Finiſter 
gain; and turn'd thence Weſtward, to the 
and of America, to Manomy Point in New- 
len Whence it will plainly appear; 
reit oppoſite Shores lie at about /ixty De- 
z of Longitude from each other, as to 
„; and allowing the Diurnal Courſe of 
Moon been Degrees, for an Hour, they 
2 four HZorrs Diſtance, of Time; which is 
be acchunted the Diameter of its Circuit, 
Moro its Activity, within the interja- 
It Ocean. 

In), foraſmuch as the Moon cannot reach 
aid Central Meridian, to make High-water 


por tal Noon-ftead XII, till ſhe has 
ae European Promontories thirty De- 
10 Os, Of %% Hours, after her Southing at 


jc: And paſſing forward ffreen Degrees 
er, to the Weftward of the ſaid Meridian, 
es Hiph-water at the third Hour after her 
lung at the Places aforeſaid ; that is to 
at i in che Afternoon 3 according to 
vation: Hence it is manifeſt, that while 
ne, forward Weſterly, fifteen Degrees, 
ne Hour, upon the Horoſcope ; the Tide 
ub Itlelf back again to the Eaſt ward, thir- 
egrees upon the Globe, as far as C. Finiſter. 
w, in regard Monomy Point lies to the 
arg of che ſaid Central Line, as C. Finiſter 
o tac GHaſtward thereof; and both ar 
| Deg: 95, in Longitude, diſtance from 2 
Q 2 9 
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later, at II Afternoon; and when [he Cum 


ſtant from em both, and being the Pol f 


fiftcen Degrees to the Weſtward ; that H 
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{o that the Moon, at once, appears x: | 
former Place, at X in the Morning and att 


nates upon the Central XII, as lying T 


whence the Tide diffaſeth itfelf towards 
Places with equal Speed; and county 
affects em at the ſame Lime; the we, 35 
XII at Noon; and the other as at II int 
Evening, with regard to her preſent Poirig 
Yet, in Conſideration that High- water 12ich 
neither Place, till ſhe has paſs'd the (id [; 


Space, Which was added to the 11 at C. Fi 
to make Tide at III; muſt be [ub a5ted ft 
the XII at MA. nomy Point, to leave XI on 
according to Obſervation. 

Now, to turn the Compaſs around upon 
Central XII, according to the e Exe 
as ſoon as this ſpreading Secondary Tum 
toucheth C. Finifter at III; it doth the! 
to the Foſterly Promontories of Ene; 
the utmoſt North of Ireland, to the fart 
South of the Canaries: So on the opp 
Coaſt of America, the faid XI, is JW": 
from Manomy Point 1n Neu- England, {0 
mouth River, Boſton Harbour, the R. J 
Cc. towards the Norward, as far 4s the 
paſs of our Obſervation, and the Sphere! 

tivity, extends; while the Primary | 
ſapplies the Remainder of its Circie, be 
that Extent; from C. Bajader in Ari 
C. Florida; and thence along che 4 
Shores, up to Gay- Head in New: E108 our 
the /ame Inſtant : So exact was ihe AC 
of the Primary Tides, amongſt them 


as to Time and Place. 


ut how it comes to paſs, that this Secondary 
ort, Khich conſiſts of one ſingle Hour. Diff u- 
im, ſhou'd affect the Places aforeſaid, three 
wr: (ater than they ; will more fully appear, 
n the! zowing Section. 


1 


File mutual Occurrence of the Primary, and 
Secondary Tides, at the Places aforeſaid. 


'HE bree Hours Precedence of the fer- 
x Sort of Tides, being already e- 
bed. by many Inſtances produc'd for that 
pole; and concerning their mutual Occur. 
©, 1 here only inſiſt upon thoſe four Places, 
hich arc remarkable, for the joint Continu- 
e of both their Circuits in one, wiz. at 
Bajadcr, and the Canaries, on the African 
|; and Gay Head, and Manomy Point, on 
American Coalt. 

pt onceraing their former Conjunction, the 
ge „ , tells us in general Terms; that 
to Moon makes High- water at the ſaid Cape, 
All; and a S. V. Moon, at the wore Weſter= 
It tho{= lands, at III; that is, three Hours 
ty leaving us to calculate the ſeveral In- 
ts of 7:70, and Points of Place of their 
diate Occurrences; from her correſpon- 
ty diyverſe Aſpects, all the while. 
ontrartwiſe, our Weſt- Indian Pilot, to ſa- 
e our Curiofity, even to the niceſt Parti- 
; of their ſaid Occurrences, from Gay 
0 H, Point, in both reſpects ; At- 
Q 3 cer 
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ter an accurate Deſcription of the Coalt of 
Neu- England, he gives us a general! 
for the whole Extent ; to which he 0 
Map, which ſpecially exhibits the S 
the Gulpb, on the South-Side of thoſe 7 
ries, where the Tide arrives friſt ac 6 
From whence the Tide-Table deſign, 
verſe Paſſage, for three Hours Spaco 
from Gay Head at VIII, till it m 
the Secondary Tide, at A Any Point, at XII. 
to make his three Hours Computation e 
Occurrences here, to correfpond exat{tly yi 
that at C. Bajador ; and withal to exprets, al 
ter a more ſpecial Manner, the h and 
Inſtants of the Performance. Take hers (1c 
cording to the Pilot's Appointment, } 


Ito. 
© * 

CF Head . 

"7; 

« [4s 


Hat 


Ihe General Tide- Table F New-Euglnt 


Foy 
N. V. Point of mm} E ber Vil 
He, and Gay-Head, : R 
L Harbour of New-Lon- 
hg don. 
5 Eaſt- End of Fiſher” s- 8 . Eaft * 
3 (e, and Tarpolin- \ 2£ 
* Cove. - 
= The Hor ſe-Race, way 1 4 s. c. F. 
Cade- Page. 5 
hong 


P:imouth, and Beoftoz 9. by EHI. 
Harbour. : b 


C Penequid River. 


| 
| Manomy Poi nt. 
[ 


To deſcribe the Courſe of the Tide, * 
that Coaſting Gulph ; according £0: i? 4 
ble's Account, and the Maps Direction; 

Firſa, The Flood ſets from che 5. Oed f 
that Gulph, chro che Streiglt between 


— 
Ae „ 
—— — 


as to Time and Place. 


% 2nd Martha's Vineyard; and is divided in 
ts Pallage, into a Weſtern and Eaſtern Cur- 
nt; the former, being deflected by Mentock- 
bent, towards the N. V. Cape of Block-Iſlc 
hie che Backſide thereof, deflects the other 
tin! of the Stream Eaſt ward, towards Gay- 
1 ; where, upon an equal Repulſe, the 
204 is taade to ſwell at both Places ar once, 
o wit, ar VIII; an Hour ſooner than elſe- 
here, upon that Coaſt; but exactly when 
makes at C. Bej ador 3 tho' above a thouſand 
ene Ciltante from it. 

V, The Weſtern Current, defies its 
dure ro the S. End of Fiſher s-Iſle, while the 
ern vaſſeth to Tarpolin Code; and both 
vel! 2: 1%, (which is near the regular Hour) 
nec with the Central Flood of the At- 
nick, ar XII; which, being alſo of the 
n dort, and rais'd by the ſame Libration, 
lis near the ſame Time; all Impediments 
King remov'd. 

And, to paſs from Fiſber's- Ie, to the Horſe- 
Ld, wich runs between it and Gull Iſe, where 
e Water ripples for haſt, both at Flood and 
bb, tho the Channel be twenty Tui bom deep; 
et the Tides (having the Gulph to fill as far 

\-w-79rk ) floods not, till the Eaſtern Cur- 
„hang crept over the Sands, to C. Pege; 

it X: ; an Hour an a half later, than 
che . End of the aforeſaid Iſe. 
A'ter all, chis Stream reacheth Manomy 
unt, at XI., where it meets with the Se- 


14 * 
A337 I. 4 


1 
Ny e Lide; which arrives there from the 
| entral NIE, ar the ſame Inſtant; and three 
a i ten than it made at Gay-Head, wiz. at 
1 and at the ſame three Hours Diſtance, 


Q 4 that 
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that the Secondary Flood occurr'd e e Pri 


mary XII, at C. Bajador, viz. at III Alter 
NOUN, 


Hence plainly appears, 14, That the Pr 
mar) Tide, which devolves from the Can 
XII, requires only one Hour's Precedence, f 


19 
ipread the Secondary one over the Allan, ( "of 
the utmoit Extent of its Circuit: , Thi i: 
it acquires but one ingle Hour's Hcciioration 
traordinary, by its A \ppulſe to C. Bee, an 2 


Gaz- Head; where ic obtains a {econ Ha Pri 
cedence, before the ſaid Seconds, on © 
2ly, That the ird Hour is advancd 0 y 
ſpectively, to the different Poſition of t 
Moon; which, by her Diurnal Tendence 
the Weſt ard, filreen Degrees beyond the (! 
tral Mieric;an, leems to add to the Erfa 
bound Jide, an Hours Retardation : to al 
at III, initcad of II Afternoon; 25 it dh 
C. Baj ador, in reſpect of the Conn ics: þ | 
con: raciwile, from the Veſt ward /etting Flo 
ſubſtradis the ſame Space of Time, 5 
Tendence to the ſame Point; ſo as 0 e 
flow at XI, at Manomy-Peint, inſtead wo | 
that, as the Southing Primary 5 


ies, at hree He ur's Diſtance : 3 ſo nay the 
7ﬀ14Y) VIII , Ca- Had, correſpond t0 
Secondary XIV ac Meanomy-Point, to an Jnll 


bis 1s 

. X, 01 

So exact is the Accord of the Primary 1 | 
of this Sea, as to reach their Summits er . 
where at once, by Libration ; and their Seu 
77 ones, which {well by Undelaticn, 0 1 


45 to Time and Place. 


ea Time, around their C.ircuits : And 
+ Sorts, obſerve as perciſely a three Hours 
dance from each other, between their 
ns Trepick, and the Artick Circle; as I 
e demonſtrated : And, to evince, that they 
12s frict a Correſpondence, both as to 
it, and Place, with thoſe on the other Side 
theilt common Axe, between the ſaid Tra- 
Land 11.0 Equator ; 


concerning the Primary Sort: Where- 
the ter flows upon the Central Me- 
wm Of this Tract of Sea, about twenty-three 
Trees Latitude, on this Side of the Tropick ; 
aniw.r'd by VI, upon the ſame Meridian, 
re it Interſets the Equator ; not far from 
(421914, where the Tide makes at VI: And 
be Mouth of the R. Amazones, a Quarter 
an II. 
ter {1% ation, to XII at C. Bajador, to VII, 
wiling, and VIII; at Gay-Head, &c. as a- 
laid, at che ſame Time; tho' diverſly deno- 
the Moon's different Aſpect to 
ce Places, at one and the ſame indivi- 


Ne” 
iks 


et, as co the Secondary Tides, which are 
cre! tom the Primary XII, on the Cen- 
Of the N antick, towards the Eaſtern and 
** Shores; the JH deſcribed on the 
n ;omontories of Europe, and Africk, 
i ide of the Tropick ; are anſwer'd 
, on ihe other in the South; at C. Blau- 
Ind 8%, Leone: As the X, along the 
m Coats of Neu-England, Are, by the 
nſtead of V4, at Surinam (if it had lain 
641 Diſtance from the {aid Meridian ) : 


To 
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zur later; which correſponds, by 


33 
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To anſwer the faid XP, at /ix Hon 1.111 + 4; 
As at the former Place, near an Hour ve 
the Moon's Southing ; fo at the las,, as 0 
before her Setting; to make their Ren | 
bourly, from each Side of the 7ropich, ths 
nately ; whether they be of the 5%, % 
made by Libration ; or of the Seron4cry, whi 
are deflected from em by Undulatin, at f 


Hours Diltance ; and happen fo malte 


#343 
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Such is the general Accord of tlelu Tides 
all Places, and fo mutual is their C ref 
dence of either fort, amongſt thonifelyes, | 
each Side of their common Axe: Ani ten 
tions are ſtil] ſo proper, and fitly a bteg 
the Places allign'd ; and their Performincy 
diſtin, and purſuant to each other, | 
they muſt neceſſarily depend upon fon?! 
werſal Cauſe : And ſtill keeping as exact Tot 
with the Courſe of the Moon, in all Colts; 
moſt reſenting her Prefence, by !toop 
loweſt to it; and the Water mounting wg 
in her Abſence, by Rebound alterna cy, 
Preffure muſt firſt cauſe thein, and thier 
weight Advance, and propagate em a 
by Libratiin, and Undulatlon ( as totes 
in the wide Ocean : But, leit the gre: Lil 
ſity of their Performance, in this e i 
lar and unaccountable Sea, ſhou'd fen 1 
larly to obſcire this great Truth, and i 
Doubts to the contrary ; I ſhatl! endes 
clear em all off, one by one, in «2 '0 
ing Section. 
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3 


ing irregularities of the Atlantick Floods, 
nn, and clear d, 


'257, Whereas it may be obje&ed, that 
the 4:lantick Ocean, being of no regular 
re, -innot admit of a Center in the 
eee, more than any Conick Section, 
;:epred : Anſw. What J aflign, is 
| + Point, or Place, as ſeems to be 
1-476) by the Tide's Diffuſion ; as ſpread- 
„tom thence with moſt Equality, to- 
[cs the furronnding Shores, 

„ ar no one Place ſeems aſſignable, 
Ke Tide can poſſibly fo affect the 
dhores, as to make at once, on the Weſtern 
muncoiics Of Ireland, France, Spain, and 
ale utmoſt Points lie almoſt in a 
' 1112, for near five hundred Leagues toge- 
„ Yet, that Part of the Atlantick, 
ich is atlected, being partly Triangular ; 
| the 7,0p/ck, which is the Axe of the Tide 
angels ir, being its Bas; a Tuinour of 
iam? Ligure, and ſuch as the American 
0/25, en the one Side; and the European, 
aon the other, will admit; and 
ich > ftorm'd, as in a Mould, by their Re- 
pen; is iufficiently accomodated to com- 
2:1: Work, at near the ſame Inſtant, on 
the Shores aboveſaid. | 
urge this Difficulty farther ; it 


ach the Bytroms of the Bay of Biſcay, even to 
e Mouth of the Garrone, as ſoon (within 


1 10 pra cticable for the ſaid Tumour, to 


half 


111 


112 


The Tides Courſe dei 


half an Hour) as ic affects the c », 


1755 
of the {aid Promontories, which Hogt the 3 
ſelves forward near three hun re eu,. 
ther into the Ocean: Anſw. And it were 3 
folutely impoſſible, for it to be |:1:ricd if [ © 
ſo great Celerity, from the Top to the bo 
of that Bay; did not the Sea, within M 
Promontories, run the bigheft ; and co 
quently the deepeſt, to make way for it, f 
other on the Coaſts of Europe, or eli-wi er: 
(that one, near the C. of Good Hype, except /'- 
And, on the contrary, were not the Mr: © 
Promontories fronted afar off, and gαν ti 
ſhallower Water, and ſbelvy Hot, from WM Se. 
haſty Approaches, and Inſults of thoſe TYM) 5 
Tumours, they muſt neceſſarily Le oe 
ſooner, than they be at preſent. 67 
4thiy, Yet be the Conveyance of deer. 
Water, as ſpeedy as it will, the Ceuta F th: 
of the Atlautick, cannot be diſfſuſed ro Me. 
Sreigbt of Gibraltar, by Anticipation ; ee 
as the Moon South, upon it; which happ be 
an Hour and a half before the Sea be toll, mo, 
on the Great Meridian: An{w. To this i orte. 
reply d; that the Moon brings along with o 
thither anot ber Flood, by her immediate Pope 
ſure upon the Mediterranean Seu; which, Pace 
its Occourſe with the Central Halt- Tide of Wa 
Atlantick, jointly ſwelleth the $:reight « 100 "rf 
higher, than can be poſſibly done, after ice, 
Mediterranean Tide's return towards the V, 
want ; whence it came. arcs 
5thly, When it is urg'd ; That at C BN id 
on the Coaſt of Africk, between the 1dr; 
Streight and the Tropick, the Waicr alſo 0 4 
Bt 


at XII, tho' it has no Communication 
ALL, Nt | 


to Time and Place. 


%%, Flood, to haſten it; nor can it 
iced 10 each from the S Tide of 
en at fo great a Diſtance from it: 
. dt is it requiſite to flow' from either of 
or partake with 'em ; more, than to he 
1 ply'd, immediately with Water, from 
bin the Tropicks; and by the ſame Tidal 
Mul:tion, which repleniſheth the reſt of the 
lantick, and at the ſame Time; having its 
ner Channel, between the Canary and: and 
Abric: =——_— to convey its proporttonate 
of the Stream all along, from the Equa- 


1. chit! : 2s ſoon, as to any other Part of 
mee 21d by Inclination of the Shores on 


ch Sides, to raiſe the Tide there an Hour 
mer, chin at the Center of the Atlontick itſelf. 
6:)/;, I: it be ſtall infilted on; that, to the 
ntrary, about Cape Cantin, near the Middle 
the * »hore, between the ſaid Streight 
d Cope Bajador, (upon both which XII is 
Fx'd ) ir flows not call I;: Anſw. It is not 
be won1der'd at, that the Flood ſhou'd come 
much ate, to the Middle of that Coaſting 
urrent, than to both the Ends thereof, upon 
hol: Flog _ it jointly depends; as being the 
oper Ce, whereby it is produced; and 
onſeguent! ly it muſt ſwell later, and not ' with- 
raw itlelf again, *tiil after their Departure. 

, it the Tide ſeems to be either too 


vice, o make at Cape Bajador at XII; or too 


arcs; An{w, At the former Place, it is fur- 
Ind wich Water immediately from the Equa- 
* nd is withall, accelerated by inclining 
| "\hereas, at the later, it expects the 
fl ion of a Secondary Flood, three ours 

longer 


w, not to reach I. Canary till III, after- 
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£ 
# 


longer, from the Center of the Aal 
which it lies expoſed. ; 
8rhly, If it be objected ; that, at C. 5% 

it makes ſ Hours later, than at the f1j4 jj 
to wit, at VI; tho both lie in the [ame 
of Longitude ; and in Latitude not aboyey 
Degrees diſtant from each other: /»{,»; þ 
becauſe they lie on different Sides of their / 
and ſo are counterpoſed to each other, 3 
Hours Diſtance, tho' they lie ſo near tozether 
g9thly, Yet it does not appear, why 5; 
Leone has two diſtindt Tides, the one à Vil 
and the other at IX}: Anſw. It is, becay 
they are derived regularly, from two 364 
ferently ſituated Oceans: The former from 
Ethiopick, and the later from the A 
and they corteſpond each to their ie/pedi 
Tides ; the VII, being conſequent to tha 
R. Serbera, which {wells an Hour before | 
and the IX to the III, on the Weſtern Prom 
tories of Europe, &c. 
Tothly, At R. Gojawen, tis Tide two H: 
ſooner, than at any other Sea- port, on all 
ſame Coaſt : An/w. Tis, in regard Cape! 
mas over-ſhooting the reſt, drives the Cum 
of the Sea into the Mouth of the River, u 
ſo much Precipitation, as co haſte and ral 
the Tide, at their joint Appulſe to the Sho 
to a greater Height, than co be kept up Al 
longer to the ſame Pitch. | 
11thly, The Water floods twice, at |. 4 
7a, at two Hours Diſtance: Anſw. Ih 
ay, once, being over-baſtily ſwell'd, like 
at Gojaven, by the joint Appulſe of che Hoc 
and Current, to the Shore ſo much too boat 
and the ſecond Time, not before the reg 
Hour. — 


45 to Time and Place. 


The Flood at R. Gabon at VI, anti- 
os 17 : on our Weſtern Promentories, which 
| not "till the third Hour, afterthe Moon's 

king upon em; and ſhou'd happen at 
t correſpond with the III' at the C. of 
Here, beyond the South Tropick, at fx 
8 Diſtance : 4»{w. The Parity holds not, 
double Account; this Flood at VI, be- 
prior; the Stream which ſupplies it, 
es to the North and South Shore, which 
vt into the Ocean to meet it: Not a Se- 
one; to expect the Moon's paſſing for- 
5 LWO Hours, and the Flood's Return 
to the Shore in the third Hour, before it 
pothbly happen. 
ſter all, if it be queſtion d, why R. Gojaven, 
„A, and Monamba's Hole, each ſwell 
in one Hours Space, above the reſt of 
eRivers on the ſame Coaſt. Anſw. Tis 
ule che Aout hs of the ſaid Rivers, are re- 
kably refed towards the flowing Water; 
h, being obliquely driven by a firong Sea- 
nt, ſwells higheſt at its Appulſe to the 
ſitely reflected Shore, two Thirds of an 
*, before its Flux ceaſeth: And ſinking a 
. acer che Briskneſs of the Flux is over, | | 
mt; again with the flowing Water, to 
moit bicch; the Top of the Tumour be- | 
as it were, divided into to Half-tides, N 
| 


re it pals into an Ebb. 
ut, to caſt an Eye of Reflection upon the 
un 3yores ; the Appearance of Irregulari- 
ems, 2t the firſt Sight, to exceed all our 
0 Obſervation viz. That an E. S. E. 
n Hound make at Florida, at VII: ; along 
Fryinean Coaſt, a S. E. at IX; and 'F 7 4 
wat VIII at New-England: But, upon a 
ſecond 
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ſecond Inſpection, ſubtract one iy, , 
ration from C. Florida (V irginia being egi 
and anther from the Account of N..7,, 
and at the Firſt Place, it makes at V;11\ 
the Second, at IX; and at the 74-4, ar 
Which agrees exactly with the Moon's % 
Poſitions to the Declivity of thoſe Shores: 
as to adjuſt the Tides, at all thoſe 7h 
to the ſame Time. 


CONCLUSION. 


Having examin'd the various Appearing 
the Tide, in our Weſtern Ocean; and eur} 
ſeeming lrregularities of the Atlantick Part 
ſpecial Manner; which, for Multitude ant 
verſity, mult exceed all that are incident 
other Diviſions of that Wilderneſs of Y 
which encompaſſeth the Univerſe ; 35 mud 
the Anomaly of its Figure, and the Un 
bleneſs of its Situation ſurpaſſeth theirs: 
this, with regard to the ſole Effcicncy of 
Sun, and Moon, by Means of their com 
Inſtrument, Preſſure 3 proceeding conf! 
from the Cauſe to the Effet : 


Now, upon my Departure from the 
Ocean, to our narrow Britiſh Seas, I am, * 
verſo, to argue from the Efe& to the C 
that is, from the inextricable Maze of 
nels, and Currents, and the confuſed Scene d 
dal Occurrences, which it exhibits, not 
paralleV'd : That, upon a clear and mil 
Diſplay, they are all reconcil d amongit l 
ſelves, wich that Perſpicuity, as to exclud 
realonable Doubt to the contrary ; 2nd 
they are all conformable to the ſame Ord 
Nature, and Laws of Motion. 


. 


Motion of the Tide, &c. 
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CG EARAP. IV. 


the de' Reception into our Iriſh and 
Britiſh Seas, 


0 give the Motion of the Tide a 
- + ſncceffive Defignation, in both 
+ >, the propos'd reſpects ; Firſt, as to 
1 che Plice whence it is to be drawn, 
it is the Center of the Atlantick 
an; where it is rats d by Libratiin, and 
Is 211k by Reſult, from the New and Full- 
pon's reflure; but is not ſull Sea chere, 
have attaind to their Meridional 
igen between the Trepicks ; and fo cannot 
ru by Undulation, till after their 
Horan the Primary Full- Moon, 
New- Moon Tide, which makes 
Mida bt, and vivally viſits the Vet of 
1 II, and the 7/e# of Eng land, at * 


© 
* - 
- * 
— 


e V rin 83 and 15 call'd the Day-T; ide; 
oft eg portunely to be made U 10 of, as 
wining under our conſtant Inſpection, 


dene üng till Night. 

ei ondary New, or Primary Full- 
on Jide, no ſooner viſits the Weſt of ſre- 
I, but n ides itſelf by Fiuttuation, OT % 
FC Flug of Stream, into N. and S. Floods ; 
each Siream lub divides into Two more: 
u „ nine including the Principali- 
only, te- unite themſelves at the 


R bound 


while the other Two cant ward 
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ſome other reſpect: So that every Bran 
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bound Ones do the like at Hull, after they hay 
encompals'd Great-Britain alſo: Hence, its 
tion appears to be every where pre greſſire,; 
to ics Main Courſe ; and moſt Rez4/:r, wher 
it is remoteſt from Coaſts and Shurc;, eithe 
to deflect its Current, or retard its Syeed 
Vet, as to the Manner of its Progie's, it be 
comes almoſt every where very different, | 


thereof is to be traced along its ceſpediy 
Stream, apart ; and firſt down the Middle 
the Channel, where it is leaſt Obnoxioust 
ſuch Impediments. 


. N 


The Tide's Diviſion, by ſundry Channels; it:? 
greſſive Motion, thro as different Roads; wi 
Regard tothe TIME and PLAYA of Hy 
Water. 


TF- O begin with the Engliſh Channel, whi 
lies neareft to our Inſpection, and þ 
deſerves it, both for the Multiplicity and 
riety of its Appearances; and tract its Col 
from the Promontories of Ireland ( where 
makes, on the Weſtern Coaſts, at 1:1 ; and 
the Southern, at IV in the Morning), and 
low it thence (as the Arrows in the Map 
rect), towards the moſt S. Veſtern Point 
England : It ſwells, over againſt Faia 
near the Lizzard, about V; and pallet 
Plymouth, the next Port to it, at I; and 
gown the Middle of our Channel, , 


in our Britiſh Seas. 


Dartmouth, at VII; Portland, and IFeymonth, at 
vil by the Ie of Wight, at IX; till it reach 
Dover, at X and :: And having paſs'd the 
Streig! and left Calais after XI, it Comes tn 
Den bis, on the Netherland: ſide, about XII; 
raſlect; by Goree, at I and z ; and before the 
Mai, at IT 4 ; and reacheth the Clifts of the 
Tac“, ar III and 5 ; ſtill following the Dire- 
6ion of the ſame Shore, all along the North 
den or German Ocean. | 

Bu: dgflecting thence towards the South Sea, 
hich Heth before Amſterdam, thro' the Streights 
f Tru, at VI; and of the Fh, at VII; and 
dlownz their ſeveral Channels, along the 
oalt of Friesland, till VIII; they conjoyn in- 
0 0132, at IX ; which paſſeth by Horn, at XII; 
omes o Amſterdam, at III; and arrives after 
lat Harlem, where it finiſheth its Courſe, at 
X : So eg r Progreflive is the Tidal-Flood 
own the Middle of our Engliſh Channel, and 
long che Coaſts of Flanders and Holland; and 
d punctually are its Stations ſer down, on each 
de; where Ports, as it were Land- marks, 
int out what Way its Tumour makes, even 
an Tln Performance; on Our Side, from 
e Weſt of Ireland, as far as Dover; and on 
heirs, from Calais to Amſterdam. 

And, to retutn to the Weſtern Coaſts of 
land, whence the Northward-bound Divi- 
n of the aforeſaid New and Full-Moon 
dod departed, at the ſame III Hours; it 
wed to che Weſt Side of the Orcades, at IX 
the Morning: But being to encompaſs al- 
the 5/124 Iſlands, at two Degrees farther 
th; and withal to ſwell the whole Extent 
dea, between the Coatts of Norway and 
R 2 thoſe 
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thole Tlands, before the Flood coud he ; 
fleted thence, and reach the —_ 

on the Ealt Side of the Orcad: 45 1 

T hither till III in the ae N did je 

affect the Road beſore the Fair I ich 

lies betwixt em) 'till about XI; ' wi 


Willie 


is their Mean Time,) as is found b, }-xpect 
ence. 

But to continue the ſaid Flux of che i 
from Fair Iſle Road, where it ſwells after N, 
down the German Sea to the Dog ge, whe! © it 
meets with the Suti Flood, and incormorae 
with it; It is to be obſerr d, that it < ol 
not Xl and :, along the Coalt of Nyw2,,'tlli 
have paſs'd the Naze; and 10 continues 
make at XII, or chereabouts, along Dm 
and the Jui! * Hands, till it reach the E 
at the Eaſt- end of the ſaid Bank: And as thi 
Jide makes not, on the Shere of H , "il 
about III in the Afternoon; that is, H 
later than it does in the Road: 0 upon th 
Coaſts of Scorl,nd and England, it continu 
to make ſo much later, than on the 07] 
Shores of Norway and Denmark ; that 1 
either at, or after III, on the Fr land: 
both Nations; till it reach lnb u- 
about IV, over againſt the Road aforeluid 

Now it is remarkable, chat, alths | 
Flcod paſſeth along Norway and Den 
a4 ſtraighter Coaſt; and with: al acco 0:01 
its firſt Direction, from within Fair % Roa 
And, on the contrary, is conſide ably 
fected from it, towards the Scotc/ and Ent 
Shores; yet its Courle to Dopperbant ib 
patcht, on both Sides, at the ſame Nate; 
wit, on the Former, between XI and M 


23911 
* 01 
' 


} 
{ 
2] 
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re and on the Later, between III and IV; that 
ht 16. U chin the Space of One Hour, on vas 
not dide 211z2 3 Hence it muſt be conc guded. 
1it do tic {me down the Middle deem -{ (where 
1 t meets with no Impediment } ; and to make 
Cl upon die Middle of the ſaid Bank, t XII; 
ell 4:4 bethaps ſomewhat ſooner at 8 Faſt End 
of it. and later at the Weſt End; or rathet 
ene chat the South Tide meets ic bri:} kly 


toward rhe Weſt, and decays afterwards ; cis 
Inc, al along from the ons End to the other, 
at the lame Time. 

Havin 2 = us diſclos'd the Place of the Con- 
greſs, of che N. and S. Floods, to be the ſaid 
| ind the Time to be at XII, by the 
of their Courſes thither, in both re- 

5 farther manifeſt, that they joynt- 

e ſaid Bank as a Barrier, to break 
tal Inſults upon each other; and 
e, Rhine, Maes, c. brought down 
eck trom Germany, Switzerland, France, 
Lang 2 eth ic; being not a Work 
en, but a Heap of Aud d, waihr, 
ain of their Waves, into a ſandy 
ed on all Sides, into a rectilinear 
ure, by the Streams which laid it 

„ % Coverthe Coalt whence it came; 
it became ſeparated from the Land, 
vine kmerpoſition of the Sorrh Flood, which 
becwirt it and the Nethbert; Fx and 
a5 parted at egch End, from the 2; Wh 

„Shores, by Channets made by the 

: Tidy ; which foap'd off its nether 
es, to leave a free Communication be- 
vixt 7:10ir Streams: As the greateſt Rivers, 
.-y caſt up Banks of Sand, co ſccure 
R theit 
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their Ports, commonly keep more Channel; 
open than one, to diſembogue their i 1999; 
with more Freedom into the Ocean. | 

So conſtant and regular is the progteſſive 


IE 
Flux of the Tide, down the Middle Stream of v; 
its Channel, around our Coaſts: Let us (al, 
what Rubs it meets withal near the She, rol: 
hinder its Paſſage, or defle&t its Courts into 
{o great a Diverſity of Motion, as to be che. 
wiſe unaccountable. n 
— Ron 51 
VL 

= 3 p 

tt! 

Obſervations and Refiettions upon the Diviſion, . 
Progreſſion of the Tide, deſcribed in tb hun 
cedent Seclion, with regard to the Shores. 0 
ſea 

TY 1O begin my Reflections on the * obo 
Ireland, where J firſt enter'd upon M iat 

ſald Deſcription; it is obſervable, that Mer 
Tidal Flood found a free and open Paſſage b. 
fore the South Coaſt of that Kingdom, till ic 
enter d the Chops of our Engliſh Channel, bd | 
tween Uſhant and Silly ; and held on its Court: | 
to the Kaſftward, down its Middle Stream, Mee 
almoſt the ſame Rate, of Time and PE e 
progreſiively, from the Lizzard to D-v hr 
the Coaſt being favourable, and its [vr it: 
lying almoſt in a direct Line; and the ee 
berwixt em being ſo little depteſs d, 25 id: 
give it no conſiderable Stop, or Det!:ct10088Þ1in, 
tor at leaſt a hundred Leagues together. Aft 
Whereas, on the contrary, it is no les it: | 
markable, that athwart the South of Engla mM; 


3 
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ond the Channel, on the French Side 
nt Trat of Sea, which correſponds to 
us, is divided into Two Bays, or Gulphs, of a 
rg: Extent; the One, reaching from Uſbant, 
0 Cop: Hague and the Other from Cape Bar- 
Ly, (© Calais; which break the Courſe of 
te Flood, on that Side, as it were into Starts, 
om one Head of Land to another: And 
rain teveral Rocks, and Iſlands, which of- 
en top, and ſometimes force the Flood to 
il whence it came; after they have rais'd 
5 Tumour to its full Height, two or three 
ours {5oner than ordinary. 

The tirft Rub, that this Eaſtward Progreſſion 
the Lide meets with, is the Weſtern Shore of 
unt; upon whieh, its Flux from the O- 
en, iailing, as it were, from a higher Sea 
to tower Water, raiſeth, by Rebound, a 
rexter tumour, than to be ſupported by the 
bod which brought it, any longer than the 
Int of its firſt Impulſe laſteth; and by this 
tans, makes at III and! in the Morning, 
„Has ſooner than in the Channel it felt ; 
lich nas the Gulph below it to fill, before it 
0 arrive to its full Pitch, at VI: And che 
le happens at Gars/ey, ſome Leagues down 
e Current; where, to the Sea-ward, it 
ales at Vand 3; yet, in paſſing down the 
lannel, not 'till IX and +, full three Hours 
r: And! it muſt do the like, at all other 
aces, which confront the Flood, to ſet it on; 
W arc H by Channels, to carry it off 
pln, 

Alter the Tide has paſs'd the Uſhant, the 
MK, that falls in its Way is the Normand 
merten; which dams the Stream on that 
R 4 Side, 
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Side, tranſverſly, from C- pe Hague to St. 3 
lo s, which lies in the Bottom of the * By 
where tis Flood at Y and !, and the! Lig 
perhaps i in Eurepe: fo that it both Prec 
exceeds T nat in the Channel at han \ what 
it Flows ; tho at ten Leagues dillance Frog 
it; which ſeems (till both be wei! conf 
Ger d) to make the Effect to anticip?'s, an 
ſurpaſs the Caule that produc d it: And d 
like muſt ha; P roporti- onably, non 
that Coaſt, From the Ca pe to the . arena 
and conſequen ly co extend to the Gu's,, 
long the French Shore, from Chen ; hay 

But the Flood having paſs d thorow tl 
Streight, between the ſaid Caps and t he § 
down its common Road ; while it fins | 
P. rilaud at VIII, the ½e of Migbt a At *. 
reacheth Dorer at X and 45 it Iper ids al mt 
Lime in doubling the Cape Barffeur, balote 
Arrives at we Re Jat J 0: Caen, KA ere it mal 
at X and 5: And continues to do the be 
the ſame Hour, all along the Coaſt of N 
mandy and Picardy, from before Caen down 
Calais: The Lines of the Tide's Diffuli 
from its dirt} Courſe, to thoſe Tren/vilc 1 
clining Coaſts, growing {till proportion 
ſhorter, and conſequently ſupplying em u 
Water ſo much quicker ; 'till their Dian 
both in Time and Place, be Concente! i 
, at the Str cight between Dever 2d 
lais . ſo as to render the Making of che 11 
along choſe Coaſts, with regard to its 2 f 
Courſe, inſtantaneous. 

And from the Streight at Dower, th: 
fall before the Downs and Herwich, 4: {a 


Yarmouth Road, at the {ame Hour that it 310 
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ho Coaſt of Normandy and Picardy, for a- 
e h Leagues together; tho' it be diverſiy 
ond: Becauſe, along thoſe Provinces of 
pe, the Shore {o inclin'd towards the AMid- 
Cream (which ſwell'd ſucceſſively) that 
archer they went, it was proportionably 
cuicker ſupply'd: But here, upon the 
b of Et, Suſſex, &c. the Flux of the 
„ eig partly reſiſted by the Sands be- 
„„; and partly repuls'd by the Oc» 
| : Northern Flood, ſwells equally 
th ads, and thro all the intermediate 
of 50a, at once; as alſo upon the ſame 
ine, as long as the Water riſeth at 
to lupply it; that is, for five or ſix 
,S$p3cz ; to make High water all along, 
k Car in Normandy to Yarmouth in Nor olk, 

be lum Inſtant. 
nd hen the North and South Tides meet 
ard upon the ſaid Sands, at XII, and be- 
e unte into One; it is after ſuch Man- 
that 4:70” their joint Flood co- extends 
e who!c Coaſt of Nanders and Holland, at 
mc aur, on the Read, lo as, to fill All 
,2 01C2 ; yet it creeps progteſſively up- 
de S/ 122, for ſive Hours together; that is, 
| Hout X in the Morning, to Texel 
11: the Afternoon; as I have already 
U cach Flood, notwithitanding their 
tn perſiſting to produce its ipecial 
in regard the German Sea, opens 
Uh vile enough towards tne Noribers 
1, rceive its Tidal Impreſſion in full 
nud is deep enough, to convey it 
HY the D oper-bank 5 and continues to 
/readth, 10 comprehend it all at 
Once; 


1e 
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the Netherlands : To continue its Fus 


Afternoon; and at IV, at the 7); 


and fix Hours e er it advanceth to Hulu 


Water in ſome Places, where it was Lo 
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once; tis proportionate, in every refs 
to effect it All ar the ſame Time, eſpeci 
being directiy objected againſt it: Ard, 
no leſs proper for the South Flood, inf 
as it is !harpen'd by the Streighineſ of ih 


ſage, at Dover; and withal, directed (OWN 


competent Rate, along their S, i, 
pliance with the Impulſe and DirzAicn af 
ſaid. 

After all, this Coaſting Tide ſetz, Fromt 
N. Veſt, upon the Clifts of the Ted, x] 


makes not befere them *till VI and l 
Night; being deflected from its 14 
Courſe, into the South Sea: And withil, 
ing almoſt ſpent by paſſing over the du 
makes ſo little Way down their crooked! 
narrow Channels, on the Coaſt of H 
and before Horn; that a ſecond Flood f 
this at Texel before it can reach An 


finiſh its Courſe; as tis delineatcd in 
following Map of Holland. 

Such is the Speed and Regn/arity ch 
Flood, in direct and open Channels, as I del 
bed in the laſt Se4ion ; and, on the com 
it becomes ſo diſorder'd, and retarded ty 
fecting Shores of ſhallow Water, as ] demon 
in this; the Tide flowing all e 
But , upon its Ebb, it ſhou'd make ii 


fore, ſtill remains to be diſculs'd, 
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SECT, II. 


the Tux of One Tide produceth Another 
| 1 Han; and that One Flood may be- 
we Mi ay, by @ diverſe Application to the 


WIE Cr Ee 


[17> tar J have traced the Courſe of the 
Ne as proceeding from the Ocean 
peſt ly, :icher by a direct, or deflected 
dif play d its ſundry Appearances, on 
1:01:75 : But being found by Obſerva- 
„then its Reflux ſometimes railech Tu- 
„ wire the Flux had produced none be- 
20 0 al this while, no greater quantity 
ater was rerurn'd by the ſame Channel 
ecation it ; eſpecially ic happening near 
line ©) | Low-water and after fo odd a 
der; chat whereas in ſome places, the 
ng Fed only waſht the Shores, the re- 
g Ebb ſmared them, and ſwell'd the 
hl; in others, the Flood made High- 
eto the Sea-ward-ſide of the Iflands, and 
7 ing water to the Lee ward afterwards : 
, th Remarkable, that, in thoſe Caſes, 
e Shores render'd the Tide, at its 
m, ſo much more compact and forcible, 
lacking its Stream cloſer together, as 
kriorm che ſaid Effects. 
ar in inftance of the former Sort, it is 
wd to be High- water at Dover about X 
Arp at Calais at XI in the Morning; 
ute weg ht, or Channel between them, 
v. o the fame Height, until III in 
2 von its Stream's return 5 
ng 
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the Coaſt of Flanders: For, whereas ths 
rent, pa ſſing thro' the Sereight aforeſaid 
tween X and XI, had free liberty, upon 

Confinetment, to mount both hrs; arg 
yet cou'd not riſe to its full High in the 
nel, being carried off tov ſpeedily. thre 
veral Ways at once; wi. towards the h 
Fland: Ts, and Faves: But now at 11 F [11 
triple Confluence of all their Streams, f 


Mouth of the ſaid Streight, it becomes (ll, v! 
up in the Middle, by em All at once, ei 
its Tumour is. ſo buoy'd up f 5 the 
by the Occurrence of the two adverte ton 
from the Engl. (1 and French dide, 1% Not Wat 
it affect the Adjacent Shores. „ th 

Of the later Sort is the Tide at | Mi, 
where it makes, by its Flux from the . 
into the Ray towards the Heſt at l, A r 
the Morning; and yet is not fall 5080 
its Eaft Side, by its Reflux out of the e 
till XII at Noon; the Stream, we Un 
along the Inclining Shore of Lite N 1 
more contracted, and baſten'd Thither: G70! 
than towards the oppoſite Side ef the. 
where it flow'd before. ane 

The like happens at G wnlry, Which 1 
ſituated in the Sea, upon Cape Tac“ 
Foreland of all Normandy; Wich, ““ 
ning the South Channei to the Hall; 48 
the Ebb, at its return from the “ 
fill that Side of the Iſland tall ar my | 1 
that was empty before; when it 110, 
VII, on the contrary Part: And the 12: ans 
ment is to be made of all other / Lands, \ a 
lye Open to receive the Flux of the 7 


on the one Side; and withal near 191 
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„ obere, to contract its Reflux more In- 
v on the Other. 
11 11111 all the aboveſaid Accounts, the 
4 aite15 the Iſle of Wight, on all Sides re- 
ive ly, at difterent pies : Firſt, on the 
Hie, as being directly oppos d to the 
Fine Stream, the growth of its Tumour is 
Cquenrly haſten'd by it, fo ſoon as to 
| in ne Morning: Next, on the South 
„ which lyes towards the Channel, the 
bie carried off again by it, at IX: Then, 
the N. %, where the Tide and the Race 
= abe backſide of the Iſle, before Calſver, 
full at XI: After that on the N. 
Y the : El od has at Pori/muuth a Harbour 
ill, which detains it till pait XII : And 
iy, 1 expects the Reflux of the Stream 
of that Port, to meet the Ebbing hang 
m 7; chelſea and Dover, at full Ea; 
on their Occourſe there, higher hs 
bre, about T and ; ; having ſpent full five 
pace, in ſurrounding ſo ſmall a ſpot 
Ground ; which is near half as much time, 
Ivihcertt to do the like co all England and 
tlas 55 conjoin'd. 
The diverſity of Tides, is alſo found 
feet des, Promontories, Kc. upon their 
fernt Applications; ; as the Start, Flamborrow- 
% the Lizzard, &c. that are waſht by 
barring Streams, Which haſten their Tides 
taat „de, towards the Ocean; till they 
A of „gain down the Channel, and are 
aſrer wards to the Leeward ſucceſfive- 
| be tio prolong their Continuance, and 
pt tor Tumours, by a diverſe Accels to 
e Place: As Without Calau, "IE 
U 


VAL 
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full Sea at Tand :; towards Dover, at Hi; en 
Creek, at IV and ! ; without the E Wille ! 
; and at the Peer, at XII: Nay, (cn: < 
it is Progreſſive on one Side of a Cate, and 
Retrograde on the other; as when it ple 
at X before Dover, it advanceth two erab!s 
forward towards 9uinborrow ; 2nd {eemij 
retires as many backward to South In. | 
to make full Sea at XII, with the Sou 
Moon at both Places. 
But in caſe thoſe Promontories c. W's © 
dire&iy into the Main, as on the | 
of Ireland, where no ſuch Currents thwart 
the Tide affects em an hour ſooner, th 
Bays within the Capes; and Theſe, an houdiy'® © 
fore the Port:; whereas it fills the Run 
ceſſively flower, the farther they ſtrike up 
the Land; as ic doth all along the Suh 
thereof; from C. Clear to Waterford : Ht 
it is High-water in the Road at Harwich 
Hour before the Port be full; and two H 
ſooner before Tinmouth, than it makes ac! 
caſtle ; and three Hours at Margate, ere i 
full Sea at London Bridge: And, where: 
flows on the Downs, at XII; at Grave 
land; ; and not at London till III; the! 
Stage being twenty Leagues, and the Lal 
ten; and conſequently the Courſe of its 
grows doubly ſlower; Hence we may 
clude, that it does fo ſucceſſively to the! 
of its Journey. | 
Finally, as to the Approach of the Tide 
other Coaſts, which are Bold, and hold to 
ſame direction; tis both ſpeedy, and all al 
Conſequent to it ſelf, to a Moment ; but 


the Shore prove either rough, or . 
JTOR 
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ken bY Rocks and Shelves, its Acceſs be- 
mroportionably retarded ; yet grows 


it De? . 
„os eccably flower, unleſs. upon ſome 
dak ble eclivity from the Channel, which 
˖ plics ; which is viſible to the Eye, and 


able to the Map of the Place, without any 
er E1ucidation : So that having diſplay'd 
Cons of the Tide, as raisd by the Moon's 
ele, between the Tropicks 3 and diffuſed 
r the {tlantick Ocean, by the counterpoiſe 
s 0wn Weight, in the Two precedent 
„; 2nd in This, having pickt up the chief 
bs, objected againft its Progrels thro' our 
4 $-7:, and remov'd 'em out of its way, 
oo to {2iination of Place, and computation 
ine It occurs to ſhew, how it becomes 
eli in Height, as well as Speed, both in 
„Seas which it affets ; and in the 
unn it lf, which produceth it. 


ic r. V. 


brief Rehearſal of the moſt remarkable Occur- 
ences of our Britiſh Tides, already diſcours'd 
tf, 


Ince the manifold Diviſions of the Tide 
in our Narrow Seas, and the great diverſity 
is Channels, have ſo deflected its Streams 
ery way at once; that no known tract of 
ater, of the ſame Extent, ever branch'd ic 
into ſuch variety of Occurrences ; that 
lem; 10 abridge all thoſe, that are any 
Mere und in the Ocean, within ſo ſmall a 
compals ; 
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compaſs : I ſhall only recount a2 

ſo great a Number; which are moi 
able, and explanatory of thoſe, Wich | þ, 
contingently taken notice of, but 1-4; 
Explicated, elſe where; referring ; 4 
the Inſpection of the Map thereof, wherd 
is drawn a Scheme, which repreſzn:: em 
at one view; and exhibits to the , (| 
Connection and conſequence more cited 
ly, than Words can exprets. 

Firſt, One and the fame Tide ny af 
ſeveral Ports at once, tho they lye on 
ſame Side of the Channel, that fecit 
ſupply's 'em; as along the Coaſts of \»4 
dy and Picardy, from Caen to Cala , or 
Ports be ſituated on the Oppoſite Coait ; 2s 
the Downs, Harwich, and Yarmouth ; upon 
which, it Flows all along at the n I 
tho' the Stream which ſupply's em, pal 
by em ſucceſſively, one after another, 
not at che ſame diſtance. 

Secondly, the ſame Tide may, contemvora 
£311 far remote Ports, by diſtinct Chaun 4 
they either lye at the like diſtance from 


Places, where their Streams were {cp © 
as the Iſle of IWizht, does from Dublin; eld: 
Rye, from Le ver pool; which are alike digen. 
from the Lizz,ord, where their F:000s 
ſeparated: Or, the ſame Flood ma 
convey'd by two ofppeſiie Channels, % fly 
the ſame Place, ſo as to make fomerin'.- © 
one ſingle Tide, when they meet there; | 
elſe two diſtin& ones, when they ate d, 
by the Wind ſucceſſively thither ; as t. 
Iſle of Man; when the fame Flocd 11 GT 


tom the Ocean, by the Nerf and Sou 


[re 
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end, diverſly thither ; while the ſame Tide 
Maflech, in like manner, by the N. of Scor- 
Land S. of England, to Hull; and makes 
nt one Flood there, at the remoreſt Diſtance 
om the Ocean. 

Moreover, in regard the Courſe of the 
eam, While it flows in a direct Line, is per- 
m d with moſt Eaſe, and grearef Celerity; and 
rery Defiection becomes a retarding Imped;- 
wm: ence, it is High- water an Hour ſooner 
t Briſe/, than at Bridgwater, tho it be much 
uber dillant from che Ocean, becaulc it lies 
4 Heer Line from it: And the Flood 
ells wo Hours ſooner at Dover, than at 
1/114, Which it paſſeth by, becauſe it de- 
& out of its Road; and when it is arriv'd 
cher, it finds a large Creck to be fill'd wich 
tier, which doubles the Impediment. 

Belides, the Flux and Reflux of the ſame 
de, being jointly performed in twelve Hours 
ce, in all Places, how circumſtanc'd ſo- 
er, according to the Stamp firſt {er upon it 
[tie Moon's Preſſute, between the Tropicks ; 
tnot ſo, as to be perform'd in ſi Hours apiece ; 
, oy how much the longer the Flux is, the 
tax mutt be ſo much ſhorter, and on the 
merle; according to the Capacity of the 
me which convey em, and the Situation of 
ms Winch receive em: Hence, Rivers, tho 
y by che ſame Flood, and cloſe together, 
dand Flow at different Rates, and ſeldom ar 
etre ur Time; as Marſey, and Ribble : The 
_ >: more Time in Flooding than Eb- 
& and the Former does the contrary ; as 
Ming hat Fall of Stream, which the other 
dss, to diſcharge itſelf, as ſoon as the 


B over. 8 And 
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And if the Places, affected by che Tia 
lie in the ſame Tract, fo as to be affeded . 
it ſucceſſively, one after another ; the differen 
of their Tides, is to be calculated from th 
diſtance of Time, not of Place: Hence it 
High-water at Calais, when it is Lowe wa 
at London- Bridge, and on the Converſe; 
cauſe it conſtantly ſpends about fix Hour: 
paſſing between em; and not becaule t 
lie at ſuch a diſtance of Place from each oth 
fince it alike affects Amſterdam, and Hark 
tho' theſe be not ten Miles diftant, and t 
are near thirty Leagues: And in caſe their 
ſtance either exceeds, or reacheth twelve H 
as the Tides do at Plimouth and Hull, 
Texel and Amſterdam ; they cannot be flo 
both at once, by the ſame Tidal Und 
tion. 

Nor is it ſo ſtrange, that our Fnelif Ch 
the River Humber, and Zuider Zee, ſhou 
once make High-water, by three different 
at ſo great a diſtance of Place; as tha 
Garrone in Gaſcony, ſhou'd contain Z dil 
Tides, and the ſaid Zee as many at 0 
for ſix hours ſpace in twenty Fur; 8 
Tide ſpending eighteen hours in pa{linf 
that River (as well as thro that Lal 
twelve hours diſtance, the one from the o'- - 
making High-water in the Mouth of the es 
and at Bourdeaux at the fame Initanl 
different Tides, the one ſucceeding the 
at the ſaid diſtance; and the leading 
ſpending ſix hours more, before its Con 
finiſht ar St. Matar's'; yer fail not 0 
their reſpective Returns in due time. Matic 
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Thns che Motion of the Tide, which was firſt 
»r:ls:d upon that vaſt Wilderneſs of water, 
be Oc en in general; tho throughout Homog e- 
uw, both for time and place; riſing and falling 
ependicularly, upon the FEquator, and alter- 
nely, in ſix hours apiece ; when it was boun— 
ed with Coaſts and Shores, the Tides became 
rerſly deflected, by their different Siruations, 
mm their former Regularity in both reſpects; 
appears by the more ſpecial Account, gi- 
not em within the Atlantick: And upon its 
tception into our Narrow-Seas, new differen- 
in thoſæ reſpects aroſe at every turn, into 
ch a diverſity of Motions, and manifold 
curences, as I have already deſcrib'd. 
Now, in regard it ſprung at firſt, from a 
Feat and Inches, near the Equator ; to al- 
It as Many Fathoms 1n other Places; Jam 
bew, in the ſequele of the enſueing Se ion, 
x Advantage it makes of every ftep it takes, 
n the 0226 Extreme to the other. 


SECT. 


le Tide diverſity in HerGnT:; and Dow 
gradually encreaſed, both in the Atlantick 
Wean 2bich propagates it, and in our Narrow 
ks, hie receive it. 


O tate theDimenſions of theTide,aright ; 
anc draw the Encreaſe of its Heigbr and 
rom proportionate Depths of Seo, and 
ions of Coaſts and Shores, along its Courſe 
Wag ! THaler, whence it has its Origin, co 

8 2 Cur 
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our Ports, where it terminates : I hr2 
aſſume that New-AMoen Tide, which I dc{-; Met 
in the l:# Section, for a Pattern to foils", 


4 TIE, 


thro the Atlantick Ocean into our Nav: $p 
and remark what advance it makes at eye 
ſtep, in either reſpect. 

The Firſt 88 N which the New- 1-1 
monthly advancech above the Ocean's naty 
Level, at the Prater (as we are told, from! 
Relation of à curious Obſerver) exceeds 
ſix t; whereco the Equinoctial Flood, ſuf 
adds not above fix Inches ; Whereas at By 
here in Euglaud, and at St. Malos in Fra 
it reacheth ty and ſeventy Foot, 45 is fol 
by Lxperierc2 : So that the Effect ſeem: 
exceed the Cauſe, from whence it (prings 
a Decupie proportion : Now, to trace che 
Steps in order, from the firſt to the lat. 
ſhew, ſrom the Connexion and Confequs 


of the whole Series, that they arrive 0n\" * 
an Equivalence Cach to other, all Circumllat - 
being duly confider'd ; 10 
ene 

Firſ?, It is obſerv'd, that the ſaid fx Fa I 
Water, which, near the Lie, is ſpread OF”* 
all that Space of the Ocean, whi ch ext a 
from Guinea to the Weſt. hls andi, is . 
traced by Libration, into half that Brea 
the Atlantick Tumour ; and conſequ 
muſt be rais'd double that Height, o 
pence in one reſpect, what it looks: . 
Vit 


another; eſpecially being depreſod per 
cularl/ dy the Moon, and in a more af 
Meaſure nearer the Equator, than c ew. 
After that the Lipes of her Preſſurc ate 
obliquely and thinner ſcatter'd ; to make a 
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of Water there, more than equivalent to twice 
fy, 2: che Middle of the Atlantick. 

99, the faid Tumour, diffuſing it (elf 
weis the Coaſt of Europe; That Part of it, 
which falls on the 1/eerly Shore of Spain, and 
Farc, on the one Side; and on the Southerly 


- 


wi of Ireland on the other; becomes {till 


at 
» Wore contracted, to add fx Foot more; and 
Gf ntring pon the Soundings, their ſhallow Bot- 


oms ti advance it gradually, as they aſcend; 
o ſuperadd /i Foot at leaſt, before it enters 
he Chops of our Engliſh, and Iriſh Channels ; 
eing contracted as well in Depth, as Breadth, 
04; make its Total Elevation twenty-four 
Fit, 01 Four Fathom, compleat. 


gs 8 IG." 
he Or, de the Tide, in its Paſſage betwee 
* et 2 


rf and Kingſale, advanced to what other 
tern tate Height ſoever; yet all the ſcve- 
Foods of our Iriſh and Enpliſh Channels, 
om Dahn to Hall; as alſo thoſe of France 
d Hinders, from Breſt to Amſterdam, muſt 
epend upon It as their common Source; ſo 
to we their Riſe above it, either to the 
Mantaggous Reception into their Ports, or 
the {:roucable Conveyance of their Ch:n- 
, thicker ; fo as to mount ſome of em 
inarily, tO thirty and forty Foot; and 0- 


U 
J 
1 


e extraordinarily, to at leaſt fifty, ſixty, 
| ro” % Foot: But the Queſtion is, Bow 
eue and Channels may be fitly ditpos'd 


that Purpoſe? 


ey 

$8 

'C 4 % * ”- 
cv. % advantageous Diſpoſition for a 


ſentitu Flood, is, that the Mouth cf the 


1 


be, which intromits it from the ſaid ge- 
$1: sgurce, be wide enough to fill up the 
| b ert 
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Ports which receive it, in due Time. beſa 
its Refinx takes it off again; or elſe i: (4 
ſhore cf the Height of the commun 7; 
which leaves the Pert fo unſupply'd, chat 
ſtagnates, in ſome Meaſure, into 4 7.4 
that neither riſes ſo high, nor falls ff, low, 
the Sea it (elf at Spring-Tides 5 while the Ne- 
Tide, ſeem to ceale into Calm- Water. 

Next, to give the ſaid Aperture a conſy 
rable Advantage, the Sides of the Put whi 
receives the Flood, mult mutually ine 
towards the other, to contract its Tumo 
as it were, Pyramidicaily, from the Ba 
whereby it enters in ample manner, to « 
Ver:cx, where it is per fected; that the Weigh) 
of fo much Water, put into Motion, 1 
{till puſh forwards its gradually contrad/ed >ire 
with more Violence; to make out in 77:4 
and Speed, what it looſeth in Bread:h ; af 
happens in the Dewns ; which lie at ab 
three hundred Leagues diſtance from the Oce 
and are choaked up with the Goodw;n-San 
and witlal invert the Current Weſtward, q 
contrary to its formerCourle, thro' the Ch 
nel that convey'd it thither ; yet the Bay, 
Vertue of its Triangular Figure alone, © 
tracting itftelf into the Mouth of the 7h: 
{ends up the River a conſiderable Tide, lo 


Thirdly, Becauſe quickneſs of Motion 
an equivalent Force, proportionably to 
Weight of the Water which is moved; 
Priſectils, are inclined to follow their j/ 
rection ; every Deflectien from it, mui: . 
to tne Lide's Diſadvancage ; Hence it is, 
the Mouth of the Seize, tho it adds a 2 
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portionate to its other Advantages, of Ori- 
and Figure, to furniſh Water enough for a 
mated Tide; yet, being entangled by its 


ela 


ial 


a pen ine Windings, to and fro, it advanceth 
„up che River above balfas far, as it doth up 
vw Wer upon the ſame Advantages ; finding all 
\\' 800g 412 opener and ſtraiter Channel, which car- 


$itup into the Land one Hundred and twenty 
, without any Diſturbance. 

But, to raiſe the Tide at Briſtol, remarka- 
above all the afore-mention'd ; beſides the 
dAdvantages of Breadth, Depth, Figure, and 
ion; the Severn- Sea, which brings it 
cher, adjoins to the Ocean, and opens di- 
% towards it, to receive it in full Force, 
give it no defleing Check at its En- 
ce; inſomuch that the Tide ſometimes 
cherh //xty Foot; and upon the ſpecial En- 
wagzment of a ſtrong Sourh-weſt Wind, it 
awhelms the adjacent Country in a De- 


Oc beyond Meaſure. 
gan let, to exalt the Tidal Flood to its bighef 
„ck, aer it is contracted to the Half, by 


Egli Channel, before it reacheth the Caps 
N. Ma'o's in Normandy ; it is again ſtraitned 
be Half, e'er it reacheth the Bottom of 
Micoic/s Hill; and there, being pent up 
aC:rrer, and put to a peremptory Stop, 
knout any Inlet of a River, to take off part 


n he Tumour, it {wells to twenty Fort ; the 
to lie perhaps, that can be found chro- 

d; kite Univerſe. 

firſt Moreover, when Two Tides chance ta 

vi: OF, 21d are united in One, the joint Flood 
i, esceedingly advanced; the Speed of 


l O:c:rrence one towards the other, be- 
8 4 ing 
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ing accelerated in a double Proportion + lf 
ſingle Motion of each apart; as is obletwe 
the Congreſs of the North and South, 7;, 
both in our Iriſh Gulph, at the Peel in Van 
ſhire; and at the Mouth of Humber, in t 
German Ocern ; where they amount to 2 
thems, or fi ty- four Frot apiece ; tho' it happ 
ac their utmoſt Diſtance from the AH 
and aſter the Flux of their Currents be 3 
ſpent into Calm water; yet without the 
feftance of the aforefaid Advantages. 

In fine, ſuch is the gradual Encrealc of t 
Tidal Tumour, as well in the wide 0:--», 
in our narrow Ses, that one New-Mod 
Flood, runs thro” all the Diverſity I have 
therto deferibed, within the Space of tel 
Hours; in paſſing (for Example) from t 
Equatcr to St. Milo's 5 inſomuch that /e Fe 
et Water in the one Place, is advanced to 
bove jix:y Foct in the other: And wher 
it has been obſe:v'd, that the Equinectial Tit 
do not ſuperadd to the reſt, above /x Inches 
the Line; yet ar St. Malos they fſurmo 
their Fellows at leaſt five Foot; the Prod 
agrees exactly wich the former Account, v 
that. as a Tide of ,x Foot there, produd 
another here of ft) Foot, in a Decaple Pf 
portion; fo does the ſ Inches fuperad 
make ſty Inches, or five Foct , which 15 
Number propos d. 


; 


Thus the Tides are diverſified in our Riv 
and narrow Seas, with an endleſs Parity, b 
of Courſe and Growth ſucceſſively, accord 
to a regular Order, both of Time 2nd t. 
with a conſtant Dependence on the Fius 


—  —— — — 
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Relax of the Ocean; and as received by our 
Wo. end Ports, with open Arms: But now 
+ i: © be treated, as being ſhut up in ſuch 
Late and Seas, as admit of more or fewer 
Tides than ordinary, and ſometimes without 
Win Communication with it whatſoever, 


— 


— — 


GHR. V. 


ge great Diverſity of Tides, in our In- 
un cas, or Lakes; and, How they are 
occa/ion d. 


a+ 3% *«£ "I 
Th 


Have hitherto conſider'd the Courſe 
of the Tides, and its various Ap- 
I pearances, as taking their firſt Riſe, 
from the Moon's Preſſure upon 
ee the Sea, near the Equator ; in- 
much as they affect thoſe Ports and Arms of 
be Jen, which have a free Communication 
fich the Ocean; and moſtly ebb and flow to- 
ether with It, twice in twenty-four Hours: But, 
m d to confine my Diſcourſe to ſuch 
0125 of Water, as are Seas only by denomi- 
non, but Lakes in reality, for their little 
no C:mmerce With it; and with regard to 
oi Tides alſo, which immediately proceed 
om her Preffure and Preſence, without any 
epepdonce on the Ocean at all. 
Now, foraſmuch as thoſe Likes which lie 
ily /coueſter'd from the Sea, are differently 
ene by the Tide, from thoſe which en- 
} 2 fre Communication With it: And a- 
nm, 79 /e become as diverſly ogitated by _ 
1 
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The Motion of the Tide, 


Tidal! Commotion, each according to thy 


reſpective Correſpondence with it; and » 
or /eſs, with regard to the Number and Ca 
city of the Paſſages which joyn em togethy 
Hence, for Diſtinction and Clarity's {ake, 
begin with .thoſe, whoſe Conſiderion 
moſt /imple, and ſeparate from the Sca; y 
proceed to the Reſt, according to the Order 
their Compoſition, which have One, or 1% Ink 
from the Ocean; and ſhew how they are! 
fected thereby; and each in a diſtin Sc 


. 


Concerning ſuch Seas, or Lakes, as are ue 
parated from the Ocean; yet ſometimes l 
and Flow, by the Moon 5s immediate Preſſure 


IRST, the Caſpian. Sea is not obnoult 
to any Tidal Commotion, as Iving 
tended from Nerth to South, athwart | 
Moon's Diurnal Courſe, which is from E 
IVe/t ; fo that her Preſſure muſt affect its 
perticies, much alike in all Places at one 
and cannot raiſe che Tide wore in one Pi 
than in another: Beſides, being fo {hw 
wards the 1: Side as ſcarce to be Nn 
it is Not Capable to receive a Comte igt 
Vater, to fetch up the Eaſtern Part, hie 
much deeper; that the whole Lake may 1 
reciprocally both ways; the one End ol 
Scales, quite overweightng the other. 
Next, tho' the Euxine Sea be of an eg 
Extent with the Caſpian, and of a much n 


— 


ir Inland-Seas and Lakes. 


mnolious Situation, being ſtretch'd out 
m let to Weſt, that her Preſſure may roll 
er it {ucceflively ; yet it ſuffers ſo [mall a 
motion from it, either to ſet its Libra- 
on ot, or to advance it gradually, as 
ce to render it perceptible ; for want of 
nin; Shores, to contract it into a narrower 
mv4's towards the Eaſt and Weſt Ends, and 
pen it both ways into a Point, as it does 
the f. lywing Inſtances. 

For, whereas the Huron-Lake in North- Ame- 
is of the like Situation, and almoſt of an 
bal rtent, with the aforeſaid ; by being 
ntracted towards the Eaſt End, into a more 
Angle; it advanceth a Tide to ſo conſi- 
able 2 Height, that twice a Day (by the 
pol its Libration ) it {wells the Canada more 
n ordinary, for five or /ix Leagues toge- 
T. 
lorcover, the French report of the Upper 
e, which lies on the N. Veſt of this, and 
into the ſame River; that notwith- 
ding it is ſituated five bundred Fathoms a= 
: the Superficies of the Sea, and lies at 
bundred and ſeventy Leagues diſtance from it; 
it Lioods to two, three, and four Foot in 
ght; which plainly ſhews, that theſe Tu- 
urs proceed abſolutely from the Moon's 
«2, without the Intermediation of the 
to 74ite 'em by way of Libration, at ſo 
ita Viitance from the Sea, and exalted fo 
ly Hh] above it. 

\nd wiizreas my Author adds, that the Up- 
be ig a bundred Leagues in Breadib, and 
leſs of a Length proportionate ; and ſig- 
Y Remarks, that its Tides advance to the 
Heights 
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The Motion of the Tide, a 
Heights aforeſaid at the Full- Mcon, with i ; 
taking any Notice of the New-4/5» . 
at all; he plainly implies, that either off,” 
happens »o Tide of the later Sort; or | w 
they be of a Size or Number much fa I) 
the former: And 2077 Reaſon is aſſig nabe _ 
the Diſparity ; viz. That, altho' the MIS" 
join'd Pulſes of the Sun and Moon ( 
Change) be equivalent to their re kw: 
(at her Fall) in the Ocean, where the, 
ter's Volubility is ſuch, that tis all one whe 7 
their Pulſes be once doubly, or twice Gig, Ms 
ply'd, within the Space of tuen) f 1M... 
Yet in Lakes, wherein, for want of a con c A 
tent Breadth and Depth, the Tidal Tumour: Wi. 
not rell to and fro with the ſame H“ 
their Pulſes ought to be repeated twe/weh 5. 
( as at her Full) to give every other Vibra wo 
a jog, to keep em en foot; and not ef 2 
em to be doubl d at the rwenty-four Tur; 3 
left, by ſo long a Forbearance, they vr Int 
ſluggiſh and unactive, as, by degrees, .“ 
to ceaſe. 

1 re 

Fi lou 

; (Jr 

8 N = 

Tiny 

Inland Seas, which partake of toe Inf din; 
the Ocean by one ſingle Streiaht, or Yall de / 
and bow wariouſly tbey are affected ** 
reference to the Tide, 5 car 
is, 

S to thoſe Scas which have a % I Mon 

courle with the Q-ean ; the Bi - 
c 


a conl'aat Cerreſpoi dence of Flux ant) 


„Inland- Seas and Lakes; 


th the Geman Ocean, without any Tidal Im- 
ſe mit; ſending forth a Stream of Wa- 
nee it in Winter, when the freſh Floods 
it above the Level of that Ocean; and 
hdjawing it again in Summer, when the 
cching Heat of the Sun inks its Superficies 
much below it. 

eldes, the Gulph lies in too crooked and 
Mata Poſture, to be wrought upon by 
Igler A Motion, as that of the Tide; and 
tuated too far North, to be influenced by 
> Moon's immediate Preſſure ; and withal 
remote to the Eaſtward, and thick-ſhel- 
ton the WVeſt by the Orcade's Ilandi, to be 
nenced with a Tide from the Arlantick : 
t, 0:1 che contrary, the Mediterranean Sea, 
ng ſituated more ædvantageonſiy in the a- 
elaid reſpects; as lying more to the South, 
lin the Tide's way; and being of a com- 
lows Figure, is as diverſly affected, both by 
Int ux of a Stream from the Ocean, and 
ly pulſe of the Tide. 


In reference to the former Conſideration, it 
lows down, by the Streight of Gibraltar, a 
Quantity of Water, without any com- 
ent Rearn; and the Reaſon is manifeſt; 
being moſt expos'd to be drein'd by the 
Wn; Beams of the Sun, by means of its 
Ie /ourberly Poſition, than of any other 
in Hurope: And, on the contrary, being 
crcely recruited by the Confluence of freſh 
% confidering the Larpgeneſs of its Ex- 
en, and vaſt Trads of Land, which it 
ers with its Vapours : as from Spain it re- 
& only the Ebro, which is conſiderable ; 
from 


* 


14 


The Motion of the Tide. 


from France the Rhoſn ; and from Greece 3 
Aſia only the Influx of the Byſphorus ; 


alſo has its Reflux at the ſame time; an! WM: by 
the Coaſt of Africk only the Nile, which: | 
of any Account; the reſt of their Str er 
(which are almoit innumerable ) being ot! 
funded into the Indian and Atlantich Oe 
without any other Gullet than this at one 
tar to make Reſtitution. in 

And, to conſider this Midland Sia with, c 
gard to the Impre ſſion of the Tide; fe 
as to its Poſition to the Weſtward, it enjoihr + 
free Communication with the Ocean, toe! 
ſtirr'd up at every twelve Hours End by Nich 
Tidal Influence of the Azlantick, after di 
manner of other Arms of the Sea, which. 
directly into the Eaſt And again, as to pe 
Extent, it ſtretcheth itſelf Eaſt ward a 7 
fifty Degrees, from the ſaid Streigbt up into We 
Levant ; and carries along with it a com the 
tent Breadth, to reſent the Moon's ine, 
Preſſure with a Tidal Commotion, like is p. 
Lakes aforeſaid ; which, in accord with bei. 
Diurnal Motion, mult ſer into the /, in Wer :r 
Poſition to the Former. beſic 

Now, in regard this Midland Sea, at WW to: 
End whereof the ſaid two Tides are ſo WF //: 
ferently rais'd, ) conſiſts of one entire Boer 
Water; they muſt, in ſome ſort, #ntc/r: Mt; 
each other: And again, the Moon Tt: 
High- water at Rhodes, which lies cf m 
one End of that Sea (as appears byte the 
Table) at her Southing there; and nds ea 
gain at her Sout bing, on the Road of Cπ⁹ο ed 
which is the other End; having paſsd /g. 
grtes, or a Quadrant of her Diurnal Cn. 


71 Inland-Seas and Lakes. 


o ths Meſt: Hence the ſaid Tides muſt fo 
ep Touch with each other, as to riſe and 
by Turns at every fix Hours End, and com- 
le one ſnele Motion 3 the hole Body of 
er /.ibrating alternately from the one End to 
other. 
To cftabliſh the Union of the faid Two Tides 
One, by Counter-libration; the Streigbt, which 
in the Former, being of too narrow an Ori- 
t to receive and raiſe a Tumour ſufficient to 
ch the Levant ; eſpecially the Gulph being 
ur e up in the Middle by 7 which ma- 
el divides It into Eaſtern and Weſtern Bays ; 
ich lie not in one Strait Line, but disjoin'd 
{ diſn!ac'd, each according to the different 
et: of the Shores : Yet the Gulph is of a 
mpeterit Capacity to contain, 2s it were, 
„ Tides fo differently rais'd at both Ends of 
t once ; Which have free Liberty left em 
om their Conj undi ion, and fall at a correſpendent 
me, each to advance the other, according 
ts proper and natural Courſe, in reference 
their joint Libration, quite thro'out the Me- 
inn; as J have already deſcribed. 
beſides, the Tides on both Sides of their Axe 
Eto near an <qual Height in the Exftern to 
Heſtern Diviſion: Hence it is, that the 
ge tiles as high at Venice as it doth at Mar- 
; as alſo in the Euripus as at the Bottom 
che Led ent; in each reaching about a Foot : 
car moss ſignally to expreſs its Dependence 
the mediate Preſſure of the Moon, it 
as Mee abounds at the Full than at the Change; 
erding to the Cuſtom of other Lakes, which 
an immediate Correſpondence with her 
ence: After all, it ſwells higheſt where 
it 
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The Motion of the Tide, &c. 


it is broadeſt ; and higher on the North. Side 
che Gulph whither it is driven, than on! 
Sout h-Side, where it is taken off by a cj 
Current ( according to the Courſe of the 
ccan ) into the South-Eaſt Levant ; when 
Came. 


Now, to take the Liberty of Speculation 
on the Tide in the Red-Sea; (having biche 
bad a conſtant Recourſe to Senſe and EN 
rience, for Matter of Fatt in other Places 
to argue from Parity of Reaſon ; altho 
conſiſts of a long and narrow Body of Wat 
continued by a Streight to the Eaſt-Indian 
cean ( much like the Mediterranean by that 
Gibraltar ) which is almoſt choak'd up by 
and, which obſcrutts its free Communicat 
with that Sea; yet it has a competent 
by the Aſliſtance of the Moon's imm:4jate! 
ſure; lying ſtretch'd out, for near 7:1! 
grees, from South-Eaſt to North-Weſt ; in 
moſt advantageous Poſture for the Moon 
affect ir at the South · Eaſt End firſt, at her Rij 
and thence to puſh the Tide forward grad 
ly towards the North and Veſt, upon her 
vance to the Meridian; and as opportun 
to let it fall back again Eaſtwardly, at het 
clination into the Weſt. 


Ser. ME 


% Galphs or Lakes, which, by receiving 
lr Tides thro” ſeveral Channels, either add 
ſubſtract from their accuſtomary Number, in 

ther Stas. | 


INC E amongſt all the Diverſity of Tides, 
which I have yet diſcours'd of, either in 
Occan icfelf, or our narrow Seas, Highs 
ter does regularly affect the ſame Place, 


Wall is vec Hours: It now falls of courſe to 
lan ire, How ic come to paſs, that one and 
na (mc Tide ſometimes flows oer, and ſe- 
> Da! Giltin& Tides ſe/domer than twice in ten- 


wr Hows: And to produce Inſtances re- 
aively for that purpoſe, | 


, It is obſervable, that irregular preter- 

In etar) Tides (whether by Exceſs or De- 
co) affect only ſuch Gulphs or Lakes, as are 
r Ki 


ited between two Seas ; and thoſe of the 
der Sort, Which exceed in Number, are 
lon'd by the Diviſon of one and the 
ke Lide into ſeveral Streams, by different 
m:l;, conveying em thicher at diverſe 
nes; where, notwichſtanding their Divi- 
, it they chance to arrive both at ance, 
compoſe but one regular Tide, at their 
Kion; as plainly appears in our Iriſh Gu pb, 
ie ou North and South Channel meet, and 
narily re-unite their divided Floods into 
; and alike communicate it to all the 
Went Rivers around the Shore. 


T... But, 


To 


negularity of ſome 7. ides, &c. 149 | 


> 
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Irregularity of ſome Tides, 
But, in caſe the ſaid divided Floods Teac 
rot the Bottom of the Iriſh Gulph, At the 7 
Lime; as is obſerv'd of the higheſt u rat 
Tides, when that Part which comes font 
South, is driven thither over-baſtily ty a bil 


South-weſt Wind, ſtanding full into the NH 
of St. George 5 Counnel ; before the other Py 
can come up out of the North to join ir, (t 
{ame Scuth wiſt Wind ſetting again!? it; ) th 
become ſapernumerary, as well in the Rin 
Lune, as in the Gulph itſelf; which, the ff 
mer Flood (coming ſooner than ordinary 
having fill'd wich an unuſual Specd, retire 
and the Later, finding the Water el f 
or ſix Feet, re-advanceth it as much higher th 
it was before; making 7vo diſtinct i 100% 
three Hours Space, Contrary to the Cuſtom 


the {ame Winds and Tides in other Places. " 

Two New Tides that hap'ned in te . 
Guiph, the Former in Ofober, and the Later m1 
March, 1710, Were remarkable Inſt ances of Q "3 
Truth; in coming an Hour and 112! / 110 
to the Lancaſter Sands, by the Sour Chan TJ 
than they were expected; and ring MM. . 
than was uſual, being hurried thither by WM... 
ſterous South-weſter!y Minds; and both, 6 
half an Hour, to near Hal, Tide; and then „ 
again, at the coming up of the Nr ie, 


the other Channel, five or ſix Feet big,? 
fore ; and continued half an Hour lange in 
dinary, before they went off again; che 
Zide having been fo much recarded, by h 541,” 
weſterly Wind from that adverſe Quarter 
For Ireland, lying interpos'd between 
Ocean and the ſaid Gulpb, where thoic 108; 
abound ; and being ſeparated on ttc 4M 


%pernumetary or Defective. 


e from Wales, and on the North» Eaſt from 
beuten, divides every Flood into Two, as 
ley paſs thro' their ſeveral Channels thither x 
here, if they arrive (as they commonly 
o) at one and the ſame Time, they are a- 
in reunited into one Regular Tide ; or elſe, 
the one be haſten d, and the other rerarded 
the ſzme Wind, or by any other Accident, 
hey main ſtill divided into to Irregular 
Ines; ill cheir Return from thence into the 
I, whence they came. 

Now, in regard the Iſle of Walney is alike 
between the ſaid Gu/ph and the Chan- 
(or Race ) Which ſeparates it from Fur- 
{in Lencaſhire; in caſe the Tide be Regular, 
„as t ſwell up the whole Gulph jointly at 
ic ; i© mult enter the ſaid Valney Channel at 
th Ends, at the ſame Inſtant; and conſe- 
gent, their divided Streams meet in the 
leaf the Race, and re- unite ſtill into one 
% Ficod, as was before: But contra- 
ie, it the North and South Floods remain 
dll in the Gulphitſelf ; they ſubdivide here 
0 Hur in twelve Hours; andif that Tempeſt, 
fich iirft ſeparates 'em, continues ſo long; 
become again redoubled into Eight in 
feen Hours, by a repeated Succeſſion. 
becauſe, Walney lying at the Bottom of the 
, and at an equal Diftance from the 
u che faid Channels ; its Race ſtretching 
chen Miles in Length, and ſituated di- 
ky Nb and Scub ; each Tide muſt re- 
dye enter it ſooner at the one End, than 
ne dn; fo, as to make each its Fluxes in- 
b. 15:77 that every irregular Tide, whe- 
rom the North or South, may make 
3 Two 
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Irregulatity of fore Tides, 

Two of each Sort in this Gullet, for One int 
Gu/ph irfelf : So that, when One Tide of tf 
Ocean becomes Two in the faid Gu/zh ; tha 
Two muſt be redoubled, in the 7/:/y:y N 
into Four within the Space of twelve Hound 
and theſe into Eight in twenty-four Hours, t 
ſame Means being repeated; as is manifct}. 


Hence plainly appears, how Tides may b 
multiply d above their uſual Number, in (in 
Seas: Now, to ſhew how they fall e 
their common Account in others; it was {4 
ther obſerv'd, that, altho' the ſaid 6% ſe 
Twodiſtint Floods up Lune, as far as Len 
for One receiv'd from the Ocean by 4 ere 
Channels ; yet at the ſame Time, thoſe Tu 
Floods re- united into One, in Marſey at cue 
pool; notwithſtanding both Rivers had an in 
mediate Communication with the G itſe! 
becauſe they comply d not alike with its Tid 
Agitation: For, the Former having, a ile | 
perture, and but a marrow Channel, w 
quickly feld by the South Tide, aid fo 
emptied together with the Gulpb: Whercast 
Later, having contrariwiſe a large Poo! to 
fill d, and but a ſtrait Gullet to let it off ag 
cou'd not diſpatch its Work, before the Ns 
Flood came up, to re-join 'em both into 
fingle Tide; which ſtood to its ful! Hei 
with ſcarce any ſenſible Diminution, for n 
1290 Hours together. 


Thus one regular Tide of the Ocean, | 
ſing throꝰ ſeveral Channels, with unequal >| 
into the Iriſh Gulph, became Two irregular © 
Again, each of thols Two, by en.. 4 
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Supernumcrary or Defective: 


R 158 differcntly, were re-donbled into Four; 
wile gontrariwiſe, by baſting too quiclly, the 
one after the other, into the Port at Le- 
„ they reunited again into one, in twelve 
Hort Space; and by the ſame Means repeated, 
they wou'd have re- doubled in twenty-four Hours, 
cir Number Four into Eigét, at Walney ; and 
O10 into Two at Leverpool: And moreover, 
„che R. Marſey been capable to contain, and 
role thefe Two laſt into One, at twelve Miles 
Din ace up the River; there had been but One 
Tice at Warrington, in twenty-four Hours, for 
at Value); as is manifeſt, 


* 


„this being the preſent Condition of 
the {ide in reference to the Euripus, where it 
f 


ows Liebt times, for Once in the Port at Tun- 
„ {am to ſhew how it is multiply d in the 
11:7, by the Interpoſition of one Iſland bebind 
nher; and in the Later, how it is reduc'd to 
fen, by the Poſition of Ports, lying in the 
e equent Order; and declare expreſly the 
lune, how beth are effected in the Three 
Ming Sections. | 


T2i© 7-20; 


f :5: {apernumerary Tides, in the Euripus 
FIG their Analogy with thoſe which ſometimes 
dtn [14 0ur Iriſh dea. 


that Gulph which lies between England 
and Ireland, which hath North- Wales on the 
ö nud on the North Galloway: 1 Scotland; 


1 3 it 


154 Irregularity of ſome T, ides, 


it E 05. ry d, that, as One Tide in the Neeasy 5 

being divided into ſeveral Streams ſacc-///o* cl 
convey d thither, makes Two Floods ; and (hel i! 
being /u9divided by the Interpoſition of 1,1 (i: 
ney iſland, ſeem to become Four Flood g. 


twelve Hours, and Fight in twenty-fou! 


Fon 41 
within the Streigbt between it and Fee inf» 
Las caſbire: So One Tidal Tumour in che , in 
diterrancan Sea, in the ſame Spaces of Time !: 
raileth Tuo in the Archipelago ; and 7 he 
advance Fur in the Euripus, by the Intetpoß g «7 
lion of Candia and the Negroponte Of which en. 
that I may deliver the Particulars after 4 mont 
posgjal Manner, in the following Scene; It 
us hell take a View of its common N 

uon 

DESCRIPTION, Fiz. 2 
© The Evrryvvus is an Arm of the se c! 
* berween Ache and the Negroponte ; 10 ne”: 
ce r about the Middle of it, that it is pal eo 
*© over by a Bridge: where the Streight edi 
Frog der, the Tides are more regular and c bit 
6 ſtant ; for, in the narroweſt Part, they fee 
* regular three Days before the CH ai! 
& cin Days after; and ove Day before Mer 
6e I, and fix Days after, and the ref icreg ir 
* lar; During which Time, the Eurip:: 0086" 
* and Flows 11, 12, 13, or 14 times WP: 
oo tent. four Hours ; but during their reg * , 
* Motion, they flow as other Seas. Ss 3 
There are allo particular Differences, Vo” 
* tween the Tides of the Furipas, and the On 
** of the Ocean: Firſt, The Water never ©1172 
- above a Fot high, and that very rare!; ©! 1 
4 


Fhereas in many Parts of the Oc 


1 


Supernumerary or Defective, 


7 rifles twenty-four Cubits : Secondly, That, in 
f the Ocean the Water falls, when it ebbs into 
the Seag and riſcs, when it rowls towards 
che Shore: Whereas the Earipus riſes, when 
the Water ebbs towards the Iſandt of the 
* {1cipelago, where the Sea is broadeſt ; and 
' 71/45 when the Water ebbs towards The//aly 
into the Channel of Salonichi; altho' it is ob- 
ed, that at High- water the Water fands 
/,//, without moving one way or other for 

' on Hour, Or half an Hour together: But the 
n of this, no Man ( ſays the Author) can 


aka; 
1441 e 


, to draw a Parallel betwen the Situa- 
on af the Guiph which divides Tre/ard from 
„ , as the Archipelago does Candi: from 
„ on the one Part; and of the Channel 
mich feparates Walney from Furneſs, as the 
wirs does the Negroponte from Achaia, on 
be ther; in reference to the Tides produ- 
din , Four Places: Since they lie all op: 
t h Ends, to receive their oppoſite Floods, 
ther ſucceſſively, Or both at once: As otten 45 
be) mutually occur in the Middle of their 


torcls, they unte each Two into One, at 
ee Congreſs in the Arcoipelago ; and veunite 
bee the Euripus; as 1 have ſhewn they do 
lb, and Malne Race; and have 
„ Tide apiece, in twelve Hours Space, 
: Tegularly as in the Ocean itlelf and Mediter- 
ba” 5::, wherecn they depend. 
ol On i= contrary, at the Seaſons of their 
inn, when the faid counterpoſing 


7.3 a 
oo e ſucceſſively, one alter the Other; 


v4 make diſtine Tides, at the Place Firit 


8 de- 
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deſign'd for their Occourſe ; their „eee 
Streams muſt be divided at the Second: 
rey as every ſingle Tide of the Oceay, d. 
ided by the Interpoſition of Ireland into Ty 
iner Tides in the ſaid G, becomes {ub 
divided by Malne Race into Four : So cet 
Tid al Tumour of the Mediterranean Sea, be 
ing firſt divided bz Candia, becomes wk I! 
the Archipelago ſo afterwards ſubdivided 
the Nears pont e, i is made Four in the Ei 
within the Space of twelve Hours; and i 
twenty-four Hours, they double that Number. 
Ag: in, whereas the Ocean's Tide required 
S. 71 T0 Wind, to carry the one Parr of 1 
down Into the Gulet, before the othe 
arrive from the N. Vt, to keep their Flocd 
diftin& 5 and each of theſe were diff:rent!; 4 
„dle into their reſpective End. of Malu pa 
to tranſmit their Floods into 'em at 
times: In lieu thereof, it is obſervable, d 
the Med errancan Tumour, in paſling frot 
the Stre % of Gibraltar to the Levant, dctie 
that Paic of it into the Channel which feye 
Candia from Morea, at a competent Diltan 
of Time and Place, from the other whi 
parts it from Rhodes ; for their Two Streu 
to produce, each a diſtinct Tumour in Hens 
Archip:l-go: And theſe, raking as difen 
Courtes towards the Euripian Streight, the Ol 
being fo n much Hor. er and more direc than tl 
other, that their diffrent Allowances vi Til 
is daubld before they reach it; to % 
their Tumoufs here, and ſabdiſting 1 
105 apart, no les than thoſe did Ectore 
ne Can Without ix ter fring iu an)! 


Fo wich one another. 
A 


PX, 


dupernumerary or Defective. 


\nd if thoſe North and South Streams, which 
tum the Ocean into the Iriſh Gulph, ſeem 
come thither as it were by Pairs; and haſte 
en the one after the other, to make di- 
„ 1ides after an Hour and a h:lf's Ebb, 
her there, Or in Walney Race; the Mediterra- 
J od, to make amends as to that Part of 
„tien firſt enters the Archipelago, finds a 
ner ind readier Paſſage at the eſt End of 
nia; while the Remainder traverſeth the 
th Coaſt of the Ifland, above thirty Leagues 
tf its way to the Eaftward, before it de- 
into the ſaid Sea; and every Flood here, 
07 divided by the Negrepente; that Sub- 
in, which enters the Euripian Gulph at 
e End, finds as ſhort and direct a Paſ- 
e, as before ; while the other has the whole 
71h of the Negroponte to paſs, and to repaſs 
ay back again, by a narrow and dif- 
lt Cet, before it reaches the Streigbt; to 
to eines Compart, which was retired before it 
rinced thicher ; fo as to have a full Al- 
anc: of Time, to make a freſh Tide at 
wm ice Hours End. 
nd, foraſmuch as the Tidal Tumours in 


rea: ego are ſcarce perceptible ; yet their 


* = 


denging Floods are diſtin enough in the 
pr, as entering alternately, at the Di- 
e ref the Time aforeſaid: That from the 
n 1, by a Channel of a wide Aperture, 
ieh cotratts it gradually almoſt into a Point, 
give it Height in the Streigbt; while the 
ber from the North makes uſe of the like 
W4:1pe, to raiſe its Water above the Archi- 
aw, their common Source: And, on the 
ty, tho' the Tides run very high in the 


Iriſh 
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Iriſh Gulph, as being influenced imm<cd;xe| 
by the Ocean z yet they are ſcurce diſtinguiſ 
ble in Valney Race, becauſe of the SH 
its Channel, and the ſudden Hurry cf ; 
Streams thro it; which, for Number of Flux 
and Refluxes, are the ſame with thoſe of f 
Euri pu, tho' without the like Tia 
Eon. 

Eſpecially, in regard the ſaid rey, 
proceeds, in the Triſh Gulph, from an e 
Flood baſftend by Storm; which never ha 
pens, but at Change and Full, and ni 
when the Moon is at her Equinox : Putt 
Multiplicity of the Tides in the Err, 
conſtantly at her Vane, thro' Defett of War 
when the South Tide cannot hold our 
Courſe, till the Nortb Flood comes vp to | 
it: So that both fall back irregularly before thi 
Union; which happens periodically wc: 
ry Month, and for ſeveral Days toget! 
Whereas in our Weſtern Gulph, thoſe Spt. 
Tides are ſeparated by Anticipation, and © 


accidentally, but rice or thrice à Nr, f ler 
the Wind proves favcurable to the one SIM: : 
and adverſe to another. cher 1 

Yet, whecher the Tide's Irregu/1ric ohe 
ceeds from an Exceſs or Defe# of Water; Wiſe it c 
Regutarity {tall ſuppoſeth 4 perfect Re- uren 1 ON 
the Tide, to ſucceed in the ſame Place, 
every Separation: And as often as ſevera! y 
ces depend each on ther; the Re-ũ i ere, 


later Place, till ſuppoſeth an Union of 
Tides in the former: Hence, the regu/7 11 
in the Euripus, muſt preſuppoſe the Us 
two preceding Tumours, in the Arch p44 


ard this to be cauſed at the Tul and Cha 
Wi 


wap or Defective. 


borh the Sun's and Moon's Concurrence, 
g upon the Levant, falls in with the 
ein aud more eſpecially at the Change, 
en the * South there both at once, jointly to 
heir Meridian Preſſure, 
ind the better to unite Two of thoſe Tu- 
urs inco One, when the Preſſure is corfi- 
ably creaſed, it ſtirs up a Libration in the 
vint, from South 10 North, tranſverſe to that 
ich is deriv d from the Ocean, which is 
m V to Eaff : And this moving alternate- 
backward and forward, all at once, is apt 
1174 the firſt Tumour, and hy ſten the later, 
the time Undulation; and theſe ſo united 
W 4 2 to raiſe a correſpondent Tide in 
> £7155, to Continue at the ſame Height 
an {our together: Whereas the regular 
is, ded "\Eloode riſe and fall at the half Hour's 
6, without the mutual Support of each o- 
$ 
Ind, foraſmuch as the Channel to the 
fir! of Candia, affords a ſhorter and 
ver Pallage, and points more direi/ly to- 
is the Euripus, to tranſmit a ſtren ger and 
4 Flood into the Archipelago; the other, 
cu d verſeth the Length of th. it Iſland, be- 
eu diwerts into it, can only be a hm and 
eng on that Account: : Let the Moon's 
HA upon the Mouth of the Eaſt ern Chan- 
a! 1 ii! enforcing her riſing Preſſure gradual- 
in * 2, from the S. Eaſt Levant for one hun- 
ol. of y Leagues together, mult ſuffice to 
i it; Flood with the former, in the Ar- 
1 "ay and conſequently to raiſe four er 
& in the Euriput, in the firſt twelve Hur 
er Yiclence, to enſorce it. 
Let 
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groponte, belore it enters the Euri 
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Yet in the next twelve Hours, after ko; 
parture from our Hemiſphere, that fen 
deftetied Arm of tlie Medis. YY iEGUN Lide. 0 
ar; 0. of her preſent Afliſtance, is they 
diſabled for railing its Tumour in the 
lags , TO To former Height: Again, this 
mour being ſubdivided by the inte 
l 
that Branch of it, which deflz&et!; g 
the Northward, and 15 to return into ths 
by the aforeſaid marrow reflex'd Gui, 
languih away into a Faint, and becom 
perceptible, befare it reach the Streigbt it 
So that theſe Jöbree remaining Tides, b 
added to the ether Four, compleat the! Nut 
of Seven; which are all that can poſhbl 
incident to the E Euripus, according to che 
gar Account. 


So cloſe docs the Parallel between tac 
Seas, and their reſpective Tides (all Cin 
ſtances duly con ſidored f hold to concl 5% 
that 7wo regular Fioods, and Seven ir 1b 
ones, are incident to the Euripus, at th bcc 
era Seal. Q11S 3g tho cauſed originally, d (n 
regular laps ſe of the Mediterranean dan ner, 
flows but twice in twenty-four Hour aite 
the great Diverſity of the Means war th: 
and of the Manner 0 V, the fame / ne! 
gifforench wrought ; is ſo far from 1:1 in 
the Validity, or obſcu! ring the Evid-n@ Þ 
the Effect, on either Part; that their * nr 
ties (as Light and Darkneſs countcrp0s Om”: 
Once mul ua! y confirm, and illuftrai2 9 er, 
ther to Lerfection: Let us now acc) 


dupernumerary or Defective. 


1;,2r/ity of the Euripian Tides amongſt 
nſcives; with thoſe of other Seas. 


ä — — 


. 


en, upon the Diverſity of Tidis, in the 
Euripus ; and bow conſequent it is to my pre- 
"OY Diſcourſe, of the Tides in other Seas. 


ING already ſtated the Number of 
the Tides, in the Euripus, according to 
Evidence of Reaſon, and Experience; it 
ehlows of courſe to enquire into the 
nm, ad Manner of their Diverſity ; with 
Rjpet to the Terms, and Tenour of its 
er Deſcription 3 to ſhe w bow it ſquares with 
Principles, I have already laid; and the 
have follow'd thro'out my Diſcourſe 
iths lame Subject. 


7, lt is obſerv'd, That the Tides are re- 
about the Full and Change of the Moon, 
become irregular at her Mane; becauſe at 
lng and Full, when they flow in ample 
ner, the South= Tide becomes both auicker, 
laterh longer; ſo as to hold out Flowing, 
the NVorth- Tide can arrive by the ether 
nc}, to join it; as well in the Archipela- 
* in the Streight of the Euripas ; in both: 
l Places, they make but One regular Tide, 
quent to the Mediterranean; whereas in 
Vane, for want of a ſufficient Supply of 
kr, the former Tide retires, before the 
(all come up to join it; ſo as to make 
Tue 
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Two ſep irate Tides, in che Archipelago, Wh 72 
eing gain rar in the N _ Tt 
make F ur irregular Tides ; as is manif:(; nc 
vecondly, Their Regularity contiuu 125 T 2 
D- longer ar the Change, than at te Fu 0 
ich mah needs proceed from a greater 108 
pretfion m 5 upon, the Sea, by the i»; ' - 
bo Of the Sun's Light, and Heat, wide” 
55 97611 2 at their Conjunct ion, chan at th 46 
0 enen ; When their Forces are % al 
and cannot at once affect rhe Medzter: 3141, . 
"ir4ls, The Twrms of their Regularit; | ben 
Sin but to OT three Days, before the Cha oY 
and 1 15 when the Moon's Influence 1: at 108 
leiht; and yet continue for ſix, or 4 es, 
Das att er wards; which plainly news, t ore 
the Meditery 3 Tides, are not force t 
competent Height, point blank, * che | *% 
Impulſe of the Moon; or by the , , 
the 4:lantick Flood, thro' the Str.: Mer 


are raisd or Ty by Degrees, with the Atiilt, v | 
of Reciprocal Librations ; Which find the Sen. 
along, from thence to the N+gro5-, 11 
quiet and compos'd ; and fo they n be 
ten repeated, before its Motion be con! 
heighten'd, At ſo great 2 Diſt ance, ul 10 
gain requires a proportionable Time oft, 
abate agein into its former Irregular! ty. 


Fourthly, The Water in the Ew ip, 3 
riſes above à Foor, and that very r 9 4 
whereas in many Ports of the Oce.n, ic lh: 
twenty-four Cubits ; becauſe thoſe Por {s rect F L 
their Tides, with Mouths wide op, 1"- 
diately from the Ocean, their comm ns m_ © 
But, on the contrary, the Euripus d as 


Flood, in part from the Atlanticł, chro? 


upernumerary or Defective. 


wy Gullet at Gibraltar; and down the Me- 
r11n:on, for three hundred Leagues together: 
ne ert from the Moon's Impulſe upon that 
4, were it wants the Breadth, and Depth of 
»0,.29, to raiſe its Undulations : So that tis 
wonder, if every Cubic languiſheth into 
7 » ich, before it affect the Negroponte, at 
% 1 Diſtance, and Diſadvantage. 

, In che Ocean the Water falls, when 
th; into the Sca; and riſes, when it row!s 
war's che Shore; whereas the Euripus riſes, 


, indifferently; and can do no leſs, 
ing a Thorowfare Channel for Two oppoſite 
des, o paſs and repaſs thro' the Streigbt; 
ere hey never arrive exactly at the [ame 
„; and that which advanceth firſt, moſtly 
0, fore the other attain to its full Height : 
that the one Flows, while the other Ebbs, 
her towards the Land, or Sea, reſpective- 


daten, It is obſerv'd,. that at High-water 
| Waicr ftands ſtill, without moving any 
pw ior en Hour, Or half an Hur, together; 
at is to ſay, the Water ſtands ſtill only for 
f an Hur, when the Tides are irregular ; 
Lide ſtill returning, before the other be 
anc! c join and ſupport it: But if they be 
lar, the ſupervening Tide always keep 
Other up, at leaſt half an Hour longer: 
When the South and North Atlantick Tides 
oc: the Equator ; the Former, which 


Toll 


* 


nes an Hour and half ſooner, is kept up by 
len, to its full Height, for near three 
together. 


- 


* — 


% | 
hf Ne 


Laſtly, 


henthe Water ebbs, either towards the Sea 


a 63 
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Laſily, During the Time of their irregulg 
ty, the Euripus ebbs and flows 11, 12, 11, 
14 times in rwenty-four Hours ; doubtlels, 
depending upon the warious Influence of t 
Sun and Moon; according to their J;/ 
Aſpects, between their Conjunction and Op 
tion; beſides the Change of their Latuy 
and Variety of Diſtence from the Earth; whi 
muſt make as various Tides, both for Nl 
and Proportion. 

And it is no wonder, that this Irregula 
ſhou'd rather appear in the Streigbt of the | 
ripus, than in any other Sea, being ſo contril 
by the Great Architect of the Univerſe ; as il 
purpoſe, to hold the Ballance of the Two 
poſite Gulpbs, with ſo equal a Hand, as 
turn the Scales, upon every Inch of 
tage, on either Part, and is placed fo cn 
diouſly, on the Backſide of Achaia, as to w 
the various Tumours of the Archipelago, u 
the leaſt Commotion, which way ſoever t 
approach it, as they paſs by; while the Ti 
after ſo long a Courſe, as from the S:r:igh 
Gibraltar, is in ſo faint and Janguiſhing a C 
dition, (as in 30 other Sea,) to be ſcarce 
ceptible. 


d. 


Remarks pon the Obſervations aforeſaid, 


To ſom up the whole Account I have gl 
of the Tides of the Euripus, and the Xu 
for them, in reference to thoſe L have arg 
obſerv'd in the Ocean, and diſcuſs d thig 
my precedent Diſcourſe; in order to c0r117s 0 


JS uy 


— 
— 
—— 
— 


| 
/ 
| 


upernumerary or Defective. 


by » Nchearfal of ſome Paſſages here and 
htc, and comparing them together. 

It is to be noted, that the Mediterra- 
n ide, according to Its common and dinr- 
| Courfe, always produceth jrregular Tides 
the Euripus; as falling ſhort of a competent 
either there, or in the Archipelago ; as 
haus all along taken notice. 
2%, That, to reach its regular Height, 1ts 
{1:11 Courle is advanced, by the joint 
nu ence of the Sun's Influence (as in the 
n with the Preſſure of the Moon; both 
don the Equator mediately, and immediately 
pon the Levant ; as hap'ning conſtantly a- 
out her Change and Full, when they concur 
alorclaid 2 Let, 

3% Their Influence works more effect ually 
ether Conjunct ion, in the Preſence of them 
oh, than at their Oppoſition ; when ſhe is ab- 
om our Hemiſphere ; when the ſingle 
mpu'ic of the Atlautick muſt do the Work; 
ence, chere are more regular Floods at the 
bange, than at the Full. 
1/7, The Term of their Regularity, begin- 
Ing but two or three Davs before the Change, 
d %, when the Preftlure is greateſt ; and, 
ting ing ſix, or eight Days after; plainly 
mon'i:rates, That the Tides are not rais d to 
at icight, neither here, nor in the Ocean, 
tha meer Dint of their Impulſes ; but as 
repeated Librariens, Which are nei- 
r 2 raid, nor ſoon ellay d. 

';, Notwithitanding all thoſe Advan- 
an the Regular Tides never riſe above 
eight, for want of the Sea- room 
1% Ocean, to row! in Latitude ftom Pole to 


Pole; 


7 
: 
1 


- 
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Pole; or in Longitude, from the Su 


45 


Meuth, to the Bottom of the Levant; Withon 
being interrupted by the Interpoſiticr of 5; 
cily, in the very Middle of its Courſe ; whey 
the awkward Devarication of the intcrv:rin 
Paſſage, breaks its Force to almoſt nothing 
before it Cart reach from one End of the 14 
diterranean to the other. 

6thly, Nor were it poſſible, that the Ti 
Mou'd be kept on foot, for {ix bundri Lg 
together, by the /i»gle Impuiſe of /o 1114 
Gullet, the one way; did not the Men; ! 
fluence, alternately puſh it again the ce, 
{eaſt once in every twenty-four Hours; which 


80 | 
an 
endl 
on i. 

ON e 
hich 

CeCe. 


N 
conſtantly does, from her Riſing till her Sau Uh 
ing, at the Road of Gibraltar: Much |: , A 
cou'd it raiſe the Tide higher at % „ 

yond Sicily, which olſtrudls its Cour, ti . 

at Marſcilles, on this Side that Ind; d 
the Moon influence it as powerfully en.“ 
Eaſt Side, as the Streights do on tie 1M ... 
and this alſo not by Attraction, ut by 5 NET 
ſure ; ſince the Tide is driven all along, “ 
the European Coaſt, and not drawn towards i 11 
African; and is tais d to the great:/! H 
where the Sea 1s broadef? ; as between | Fab): 
Bottom of the Venetian Gulph, where the Ti . 

l 


moſt abounds ; and the African Shore, vi:16 
is ſcarce perceiv'd at all. 
Finally, Nor cou'd the Variety of UU, 4 
Reflux be produc'd, without the /pe-;2/ Cont 
vance of the Sea's Situation, for that purpdl 
As, to divide One Mediterranean ! 04 | 
to Two, by a Do- fold Paſſage into tie 
pelago; and again to ſubdivide theſe 7:0 
Four, by the /ame Means in the Euricu, vi 
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he Water keeps low: And, on the contrary, 
pon 10S Riſing, LO rein thoſe Fur into Two, 
nd te- unite thoſe Two into One, after their 


epar ion. 


So lictle does the Diverſity of Tides, found 
GUT 21 OW and ſhallow Ideas 5 and munch Jets 
e viiious Fluxes, and Refluxes of the de— 
ending Rivers, argue any Irregniarity of Moe 
on it! the Ocean itlelf; or the leaſt Deviation 
om ehe Intercourſe of the Sun, and Moon, 
hich i have already deſcribed ; but meerly 
vcees from ſome Inequality of the Pailiges 
dohotes, which haſtens or retards their Moci- 
; (0: Diſproporction in the Sir#ation of rhe 
ce, chat gives them as different a Recep- 


let of Tides, has been hitherto an i 
cable Riddle, to puz,zet ard perplex all / 

akin ; is fo far from laying any new Dif- | 

ty in our Way; That, when its Situation, 1 
the Motions of the Tide conſequent thereto, 

duly conſider'd ; it proves to be a very fa- 

able and explanatory Inf.nce and Ex-me l 
of what have diſconrs d upon this Mat- | 
in other Places, ö 


Lay the Euripus, which for its Mulriplicity 


U 2 S REC r. VI: | 
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Of the ſmall Number of Tides in ſome cu 5 
ces; and Why, in the Port at Tu _ | 
happens hut one Flood in tent, 72 
and twice each Month, no Tide at « 


I'N Se . the Plurality of Tides, above t 
10 uſual Stint (as I have ſhewn ) proce 
irom the like Number of Channels, 
em as they ſucceſſivel) piſs into the {mc I 
or Port: And, on the contrary, their Fu 
is occaſion d by as many e (ile 
traci ing diſtinct Tides, and thoſe alto den 
from different Seas, into baff their Numby 
And ſmce I have made it plain, how the « 
mon Tides, which conſtantly affecc $ 
but twice in ewenty-four Hours, beco 
douvied in the Iriſh Gulph, and redn 4in 
Euripus : It now remains, on the c 
produce 2 Parallel Infaxce, wher:: ke 
{in Floods, and thoſe alſo proceccing! 
diverſe Seas, are daily join d into 73), 
theſe ſubjoin '4 at laſt into One; an thi 9 
15 ſometimes intermitted : And in order 
ſhe , by What Means it is effected; take n 
what! is reported of the Port at Twin in C 
for Matter of Fact: 


q Vid 


© In the faid Port, there is bu: one 
tt and Ebb in rwenty-four Hours ; 
* in each Month, (viz. when the oo 
near the Equinox ) there is 20 1100 it 
but the Water is ftognant 5 but wit 
Moon's Declination there brine 3 


dupernumerary or Defective. 


ich is greater when ſhe is in the Tropical 
s; only with this difference, that 
1 the Moon is to the Nerward of the 
gactial, it flows when the is above the 
„ ͤand ebbs when ſhe is under it; ſo, 
as to make High-water at Moon's Setting, 
Low-waterat Moon's Riſing : But, on 
contrary, the Moon's being to the 
ard, makes High-water at Rug, 
Low at Seiting; it Ebbing all the 
me, the is above the Horizon 3 as Appears 
at large, Philoſ. Tranſat. Numb, 


To ilcloſe the Cauſe of this odd Appear- 
nce ©} the Tide at Tunkin, with regard to 
lat! 'ppens of the fame Nature in the 
þ and the Euripus; it is to be nated, 
fe rhree Arms of the Sea are ftretch'd 
in North to South, and lie open at both 
to receive their reſpective Floods; 
ich here at Tunkin, are propagated from 
arent Seas; by the North Channel from the 
= and on the South from the Indian O- 
n But what is more remarkable; at the 
Me of the Guiph (where theſe Floods 
cet * lies open L Bay of a valt Extent, to 
eccrv2 Em, and to carry their Streams to the 
„; where they make but one Flood and 
a 7 Twenty four Hours ; and the Manner 
v (115 is effected, is what 1 now undertake 

0 te ribe. | 
'\; for the Manner of their Concurrence, 
tes of hitting an exact Time for their 
00107CHON, the South Tides arrive not till / 
n alter thoſe out of the North ; the Indian 


1 3 Ocean. 


169 


1708 


Irregularity of ſome Tide, 


en, Whence they are propagated, Ying 10 


f Unity Degrees to the 1 eſt ward of i; 1M: 
(le: Be ſides, the Molucca's, which ey *T | 
to (r:44/c, mult be no ſmall Impedimcnt, ot: 


1 lard their Journey thither: So that tel all f 
Floods m all rcach the Gulph ſucceſſ vel), on 
ad: other, at ſix Hour: Dittance : Net i 
2 each T ws of the ſame Sort, have the 
reipedtivs North and South-P Paſſages, or the TE 
Entrance into it; - and come no ofiner ch 5;;, 
Twice, Within t! $e Space of mwenty: f 1 MD 
they have twelve Hours apiece, to nabe the Ti 
Fluxcs and Refluxes, forward and bickwar Mſn: 
as compleat as in ether Seas. 
But all Four Foods, when they 1 each th 
AMidd! le of the Guiph, being of Courſe to or 
30 tl, — Mouth of the Bay, fuccciii\ VCiy | 


ny, / Hours End; ; and it being a abe a 
4 Vaſt E tent, and bor; e Level; wr 1h 
CU! Ting Ebbs cannot mak e ſo 3 a Riu Fre) 
out of it, as not to ſtagnate: Beſides, on8WMrid:: 
Flood fill overtaking. another, e'er it be h Ho 
ſpent, the wat er in the Buy muſt TOE [3 
while, and iwell up a Tumour in che reg 
which lies in the Bottom Of it, till it reach est. 
d. min ate Hel z; bt, Whic! u Cannot be [' 2h WT 
and muſt ſland au, to that advance eurer 
48 long as their united Forces continde ert 
co ſu PPOrt it ali all the While; as it Dappegg 
wich the Moon is gear the Equinox, i 
But the State of this Topping Flc tar 
wiclent, 19 as to raiſe the Water in Fc wo II 
bove the Bay „and in the Bay above the © 10 Ho 
and 1n the Galpb above the natural "= WA i 


Oceans, Whence they proceed; and i: raiſe 
by l ne Two ol thoſe Floods, ws hich C1430 


— or Defective. 


to 67/07 -POWer Ow Fee this ſurpaſſing 


| - Side, in as nf fe a Time as it was in riſing ; 
thi: i= to fay, in twelve Hours apiece : So that 
4 {4+ concur to make but owe Flood and Ebb 
mt wot; eur Hours; as is manifeſt, 


v, to aſſign which two Tides muſt be 
„ant over the other, with regard to the 
Fugen of the ſaid Port: Since it lies ejphteen 
Desto the North of the Equator 3 the North 
1 muſt needs be Superior: Agæin, for- 
(lm: . as the Primary Tides muſt exceed the 
ch. aur; Ones, the Primary North-Tide muſt 
be Sy--eam : And, ſeeing the Port lies be- 
Wee: the Tropicks, the ſaid North. Tide muſt 
mal; It: nheweter at the Moon's Setting ( as it 

ily bppens at Tunkin ) Jy, 28 being the Re- 
2 the Ebb which ſhe had cauſed by her 
Previure, at her Southing upon the ſame Me- 


K* 
IIC! IN. 


40 ny the Secondary North-Tide muſt needs 
excel any that can be raisd in the Szurh; in 
fegud the Pacifick Ocean, whence it is propa- 
pate, coalts the Gulph all along upon its 
N and Eaſt Quarters; where it finds 
Nord of Hulets to receive it, which are both 
Io: 4nd direct: Whereas thoſe from the In- 
= % Come farther off; and, having the 

70 Wiadings of the We Streights to 
are eile, ate half ſpent before they arrive: 
Beſides, this Secondary Tide, hap ming twelve 
Hours aiter its Primary One, falls at a righe 
Time to work che ſame Effect in the Port, by 
% Concurrence of its Aſſociate out of the 


U 4 South, 


eee. — FF AS 
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Irregularity of ſome T ides, 


South, at the Ring of the Moon, that * 
Competitor did at Scteing. 


Now, to ſlate the reſpective Eficacy of their 


miuluil Con \CHYTENCES, AS they make One C11 
Revolution, according to their //x e 
c {/ron, as | have already deſc -ribed it is 
771 TR ible, that, whereas the Primar 


Tide has but the Secondary One our Of the 


South ( whic 1 15 the lalt «a! nd » „ , "jt hat 
Order ) for its Partner: This 3 Neri 
One, has the Primary One out of the 
precede it, and i the Bay pretty full, been 
it arrive ; to tale it at Icaſt to an cus; n 
with ics Competitor ; that both jointly way 
hold the Naters Eee! b {{cady, and ti 
Tide in ſuſp cnc; while the Ae Hane 
Neuter , near the Equinoctial; as it actuali 
WPPNS in che! 10 ue Por T1W4ce euiary Aon. 
11 ſhe decline 2 * Wo he Norw ard, the Pr 
mary Tide, On that Side of the Equator, be 
ing more enforced by her Preſſure, make 
High-water at her Setling: But, repafhiog t 
Equiroaunl Southward, the Secondar) 
- ( which hap neth at the twelve 11 

Rd ) thro the more favourable Ala. an 0 
ſhe gives the Primary South Tide, its Aſſoclats 
on the contraiy, ſbifzs the Tide from her S 
ring to her RA K. And the nearer my an 
cg ches to eto. Tropicł, the reſpe ctive 110 
becomes more advanced; and that One 10 
Tide, being com po, 'd4 of all Fur; 1 we 


» 
iced it up into the Port, and 1 
Leb it out 5 n; each Flux aud Reti 
mult continue ER ve Hour, evicce: * 


4 


1 lis 


*upcrnumcrary or De{c&ive: 


; juſt and full Account of the whole 
LC41AINCE. 


on have been the various Phenomena of 
, thro'out the Ocean, according to 
b..: Information, as J have deſcribed ; yet 
of em has thwarted the Doctrine 1 
ver d upon that Subject, in the leaſt : 
nd i» much they have been diver(fy'd by 
Tring Co, and Shores, and their I 
in Land ; that, upon fight, they ap- 
en anivertally 1 in ſome reſpect 
r; vet flill have fairly accorded with 
„ eiples | have here laid, and the Ule 
nade of em: But as for their Pancity, 
ity in any Arms of the Sea, 1 found 
{ appear'd, upon ſight, fo od, extra- 
45 the Euripus, and the Port at Tunkin ; 
that prov d more ſuited to my Pur- 
fe, 22d regular, upon 4 due Examen Of all 
eit Circumſtances, thro'out the Univerle. 


S. 3-C-T; YT 


the 5%, Flood, and Currents, 1 und n the 
M1rcllanick Streight, f the Boſphorus, 
o/ Gibraltar; Their ſeveril Caults; and 
105 Manner how ley AYE GCC ſeon d. 


I\CE I have ſhewn already, what 
BY <3 have been occaſion d in the Gulphs 
Kretal Seas, by Fat ir Floods poſting thi- 
[id Sireighss and Paſſage 55 ail; EY em) at 
lem: It now occuis karcher to de- 
monſtrate, 


SI 


Various Tides and Current: 


. * * 4 
5 | r Flange 429 4 (Orr ent, f) + 
" A 
I IWO DIilind Ser; 
bs: a 8 «i RV i 
the ore ert Will Allother of | 


It is generally obſerv'd, that tlie 
which moſt conſtantly affects ny” 
Streights, ſtill deſcends from a higher 
to 2 lower : Hence it is, that the A 


* 


Aaoluc CA Vere ights, which, in th N vp C01 
join the P Pacifck ww ith hi 74 "fari.,9 * ; 1 . 


the South, with the Indian Ocean; "14 {tt 
Magellan: ich Frith « loe 8 the Ethiopich 1h ff 


* 


South Sea; all three Currents deſan . 1 


from Oceans 7a and Puſted forwaid by; 
Eaſterl, Wind, into a lover Water: . l 
contrary, the 1 at Gibralter: Ceicer 
into the Eaſtern peditcrranean Sea, drain 
lower than the Al tantick Ocean, by the ſcore 
ing Beams of t! ne SUN; and the B. N 
ſcen nds from the Higber Enxine ((wclld wi 
the Danuve, Bari hben es, Tanais, &c.) into 
Lower Arch pelago, which receives nc: a p! 
portionate Recruit. 

Now. as 10 tho ie Streng 29978, Or en 
which are peculiar to the St reights of { eve 


Sort 3 and. for Breviec:s ** 5 fake to ſingle "1 


One of each Kind, which is moſt 
{or the great Di erfity Ci their Floocs : 


F:; i. The 47. nel an Strep bt, which 
ioins the E- 175101 an 4 ae þ erent E174 
it; con fs. an: Stream into the I, 2 
Tid: that few in with it, Which riſes 


found in certain Streights. 


every Ix _— with about tele Minutes In- 
te, as in other Seas: And a contrary Tide, 
[is he Paciſch, falls into the Mouth of it 
IWef End, which contracts itfelf ar- 
; towards the E it, for thirty Leagues CO- 
veti1sf ; ill the Gulph "become ſtraiteſt, and 
ke eßte Floods grow pad when they 
chatte to re-encounter near it 
51 hat the Paſſenger, to render this Gulph 
rable, avoids the fa ling in with their Oc- 
where the Streight is arromeſt; by 
ins the Firſt of his Tide, to bring the Veſe 
ſe! inco it, and carry her thro' it, before ſhe 
with the Adverſe Hlood; that the Chan- 
ming re-en/arged, (the One being not 
too much contracted, nor the Other relax d,) 
their occurring Streams may ſwell up gen: ly 
into eim and ſmooth Water: fo that, if a 
lik :ale favour the Ships defign'd Courſe, ſhe 
ma bear up againſt the Stream, either to the 
45 an Wet, ſo as to make the Voy: ger 'sP al: 27C 
1nd ſafe: Inſomuch that the good Suc- 
0 of ſome, who Timed and Tided the 
Shooting this Gulpb aright, have difcredited 
E 1 11 * Reports of others, as feigned and 
IUU.CUS, 
lat, Mr. Dampier found 'em much other- 
le; who tells us, That after his Ship was 
Tin into the Mouth of Le Mair 's Streight, 
Which, is near the Magellanick, but much lels 
leut and dangerous) ** They found a 
ig Tide, /eiting out of the >treight to 


4 
1 

3 I | 
1 


( 


the! e and like to ſounder the Ship; 
' but whether Flood or E bb, they knew not; 
| only ir made à ſhort cocking Sea, as if it had 
keen a Race, Wheie two 7 loods met, fort 

© IAN 
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*© ran every Way : Sometimes breaking i, 


110 'CE 
" wh 


& their e; fometimes over their y 
«© {metimes over the Bow, and the Sui © 
© like an Egg-ihell ; ſo that they never fol I! 
c ſich uncirtain Ferks in a Ship: And be po 
ſhe fell in with the occurring Floods, Wilcre tha 72 
Pallag 7& Was IIaitelt. 4 
Secondly, As to the Roſphorns, which tho; in 

70 


be a Streight between two lnland Seas, wit hou . 
any Conn exion with the Oceana, or Depen | 
dance on its Tide; yet tis obnoxious tog 
great a Diverſity of Currents, which proceed 
from different Cauſes. ; 

1//, Concerning that Current, out of th 


Euxine See into the 4 chipelago, A NN} Ns «th td * 
South, it neceſſarily ax by the Pr: 1101 5 


of its own Weight (having neither Wind ne 
Tide to drive it); and conſequently | it de 
ſcends from a bigher Station, ro a Juwrr ; th 
Hun Overflowing the Archipelago, 43 U being! 


Proportion repleniſh d and fwell'd by th. at 
nube, Tan. 215, Bori oenes, Ec. More plentil il P! 
ly than the Mediterranean Sea, which exce: . 
it at Jealt thrice its Compals. by 
24'y, Whereas the ſaid Stream is but /#: F = 
deep ), and * its UPON à contrary cue OL of ef Meck 
Arebipelago, which prepond. rates it, as is ſoun 7 
by ſundry ee ats 5 tis no more à vo * 
der, that it „ats upon the Surface of tne 4 *® 
verſe Current, than that Oz ſwims upon H 
K e Ol other Liquors. * 
34/;, Nor is it more ſtrange, that t ie Sai fx 1 


1.1 
and CL niequ ent] * the denſer and / DEAT ny A Arr. 

ter of che Ar pelago, ſhou'd force it: Way 5 
der the Kut xi ne St re 772, into the Nor 5 DY 4 


found in certain Streig Its. 


6 Pre. deration ( wht ich is freſher was iohter, 
and 75 dels able to reſiſ It): And the nearer 
to the Bottom, {till it becomes more 
. 4, and enabled TO pre) 's forward, in Pro- 
n to its Weight upon a deeper Deſcent ; 
Ny about the . oi the Channel, 
| ch e Countcy-floods have Liberty to ex- 
rei he Energy of their Height, and Might, 
1 Amrit. 
| aily, if it be true, as is reported, that 
the 1% Coaſting Covent: of this Streight, run 
cu nter; that, on the 1s eff Side, towards the 
E. while the other on the F Eaff, returns 
into the North; it is no more than ordinaril 
tap, cis, when the freſh and ſalt Floods | be- 
ing div eited at the Entrance into any of our 
each apart to the contrary Side, by ſome 
ker Rock, or oblique Bank of Sand |; the 
en comes in, and the other goes out at the 
lam: Time; paſting by each other 4 inguiſha- 
ab i og for # League together: So in our 
ent Caſe, the oppoſite Mouths of the Boſ- 

"ag being diverted ſeveral ways, direct 
thei Coaſt ing Currents, the one towards the 
Fas ne, and the other towards the Archipelago, 
alter the ſame Manner. 


KS - 
0 
© —_ 


| ns 4 
— 
pay 


7 5 wy The Atlantick Tide, which ſets in- 


to the Mediterranean Sea, thro the Streight of 
* Gre r, {wells the Stream which tranſmits 
ter, and lets it fall alrernatly at every 
fre 11-275 End; with an Interval of tweiwe 


A es, * the MageBl,nick Guiph ; and both 
t \evolv'd together, down the Middle of the 
* 7 a0 15 While each precedent Flood re- 
| turns, y Reſuls, from the Bottom of the Le- 
vant ; 


177 


178 
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vant ; partly reſtored by Libr. 1 — and partly 
re enforced by the Encreaſing prelfure the 
Southing Moen, to refund on each side 3 
Coaſt ing Current into the Ocean, Wliciice je 
came; as the Boat- man, where he cinnot 
ſtem the Middle Stream, follows the 2 4 
find calmer Water. 

And, that this Secondary Reſuliing Tide may 
reach the Height of the Primary vr 
ſides the Moons aforeſaid Re- «frame ) 
the joint Inclination of the oppolite S yn 
to the Srreight's Mouth, concuts to un; s, And 
proportionably to raiſe the Height 0 
Tide, which was before dilzred and e uy all 
the way, from Sici!y ( the Axe Ol 10 i. 
bration ) on each Side of the occurrin; um; 
ſo as to refund part of their borrow a "er 
into the Ocean iclelf ; till the undiſting 
ble Unicn of all :bree Floods in one, ſuffeemhn 
re- advance ſtill another reſulting Tide, o an 
equal Height with the former, which imae- 
diately preceded it. 


Thus the Diurnal Courſe of tlie 
drives the Tidal Tumour with Ups and Down 
of ſix Hours apiece, from the Bottom ©! the 
Streight's Mouth, to the Point of Gibraltar, 
Eaſt and Weſt 3 and the Weight of ker Pre etfur 
being advanced, in Proportion to the f 
of her Advance towards the Sourb ; dhe {aid 
Tumour muſt he l moſt, at the Places that 
extend fartheſt North; as at Venice, in the Lot- 
tom of the Abiatick ; and at Marſeil 3, in the 
Guiph of Lyons; where i it {wells a Foot, where- 


as it bears up elſewhere, ſcarce 25 Laces 
But her Advance lying between Ezf 21 


2 2 
(be. 


Alan, 


found in certain Streights. 


the while, the yielding Tide muſt be dri- 
17; (wards N. . and reſult from N. E. on 
the ih Sheres, for Inſtance; and run from 
(eerola into the Streipht's Mouth, at Sout h- 
„. is found by the Pilots Obſer Uution : 
once be has furniſh'd us with a very ac- 

cutat Account of the ſeveral Motions of the 
rid therein, "twill not be amiſs to have 
1 Appearances farther examin'd, and 
Jul Gilculs d. 


17 

= 8 

E - 

all SECT. VI. 

- LAT articular Account of the Tide, in the 
eight of Gibraltar, from Experience and 
I Reaſon. h 

A- 

9 


af {© give my ſaid Account, an ungue- 
* i tonable Affurance ; 1f, I produce for 
25 to Matter of Fact, our Engliſh Pilot's 
bicrvation, in his own expreis Words: 
bay, In regard the Streight + Mouth contains 
ry Screams, which paſs thro' it out 
he _ TP Ocean, into the Mediterra- 
: | delineate em to the Eye in a 
* , , £ a the lame wich his: And, 3diy, 
oreſtinch as their Currents differ no leſs in 
Cine of Time, J extract their Feriods allo, 
vt ol his Tide-Jable: only abridge, as to the 
Wil Courſe of the Neu- Moon Tide ; and 
in, as he doth, with the Deſcription of 
at, which is peculiar to C. Tariffe and Tan= 
7; #14 the only one, that flows out of the 


The 
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The Pilot's Obſervation, of the Tide in the Stre! 
of Gibraltar, is as fo/lows, viz. 


&« At Tangier and Tarifje, a S. IF. by 

*© Moon ndr full Sea, at II „on the 5 
© but in all Parts of the Streight's Month, 
© Flood runs until a J. by S. Moon, © 
& All the other Parts of the Streight's Mo 
© have Flood out of the et, which run 
« from C. Spartel, and C. Trafalgar, on e 
« Side, along by the Shore, much ſtron 
« than in the Middle; to the Eaſt ward, 2 25 
as C. Cabrita on the Spaniſh Side, and 4 
Hill on the Barbary Side; and at theſis * 
Points, meets the Flood that comer! 
of the N. E. about the Point of Givral 
and runs S. VJ. into the Streight's Mouth, 
ce the firſt quarter Flood; and the Rem 
c der of the Tide, the Flood ſetteth from 
Point of Gibraltar, M. S. W. towards C. 
brita. 
At the Top of High-water, there cot 
always out of the Weſt, between the 
Capes, a Race of a Current, which ipr4 
eth the whole Streight's Mouth, from 
to Side, but continues on neither ſe 
longer than half an Hour; but in the 4 
of the Streight's Mouth, che Current rul 
the Eaſtward very ſtrong, all the Ii 
c Ebb; and the Race of a Current, f 
always between Apes. Hill, and C. Ca 
at a /. by S. Moon; and at that ./ 

pins the Ebb, on the Weſt Side of th 
ail cunts, to run to the Eaſt ward. 
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Ceuta point 
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found in certain Streights. 
The Tide of Ebb, on the Spaniſh Coaſt, 


uns from Cape Cabrita, about two Leagues 


broad from the Shore, as far as the 
and of Tarife; and runs between the 
and and the Main, all the Tide of Ebb, 
:iong by the Shore, towards Cape Trafalgar; 
hut on the South Side of the Ifland, the 
bb runs very narrow, except it be in a Set 


of fair Weather. 
The Tide of Ebb, on the Barbary Side, 


runs from Apes Hill but narrow along the 
ore, as far as the Point of Alcaſar; but, on 
the T/eft Side of the Point, thwart of the 


Hay, the Tide runs about three Miles broad ; 
and at the C. Mzlabata, which is the Eaſter- 


moſt Point of the Bay of Tangier, about 
two Miles broad; and ſo continues to the 
eſtward, out to C. Spartel; and from 
thence, the Ebb runs S. V. along the Shore, 


' towards Salley. 


The Ebb, to the Eaſtward of C. Cabrita, 
and Ape's Hill, is begun by the foreſaid 
hace of Current, which ſpreadetb from 
the one Side to the other, between Gibral- 
r and Ceuta Point, and runs in E. N. E. in 
the Middle ; from the Point of Ape's Hill 
to the Point of Ceuta, along the Shore, all 


we irſt half Tide; and the remaining 


half Tide, the Current runs from C. Ca- 


" brita, E. S. E. into the Streight s Mouth, by 


0 
10 


ic 


the Point of Ceuta; and from the Point of 
Gibraltar, tae firſt half Ebb runs N. E. in- 
to them, cowards C. Frangerola. 

hus far the Pilots Obſervation. 
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The Pilot's Delineation of the Streirlt'; al 
Mouth, with regard to its tive-fold Tract of WM 
Currents, is as J have deſcribed in the aforegoir, . Ot 
Map : Now, to inſpect his Table of the Tit es, We 
for the Peri- 4, of their Floods and Ebbs, upon par, 
every Line; Firſt, From the Line B, to che Ant 
African Shore, the Tide begins to Flow % 
ke at 10h; and Ebbs to the Waters 1 E 
4: And from the Line C, on the 9 © 
Coalt, it begins to Flow to the Weſtward at 4k 
11h; and to Ebb alſo to the Weſtward, at; 2 

et, between the Offing Lines TT on * * 
one Side, it Flows not to the Eaftward, till oa 
1.3 and Ebbs not to the Weſtward, till: 3 
And between the Offing Lines OO on the, 
other Side, it begins not to Flow to the Eafte ra 
ward, till 2b ; nor Ebbs to the Weſtward, il Ale 
8 while the Middle Current ſtill Floss = 
to the Eaſtward, at near the ſame Height et 
without Intermiſſion. 8 

Seeing therefore all theſe Floods and Ebbs 3 
are {tirr'd up, and let fall again, by the {ame 75 
Flux and Reflux of one ſingle Wave, or lu. uh 
mour of the Sea, yet no T wo of eicher Som why 
begin to riſe or ſubſide at the ſame Time ; the . 
Queſtion is, how they become lo di Ferent Py 
diſpos d, to reſent its Impulſe? ; _ 

Firſt, The Coaſtivg Streams, which firſt 1e. H. 
ceive its Influence, are beſt diſpos'd for that Res 
purpoſe ; as having no ſpecial alba offi. 
their own, to reſiſt it; nor Depth of Water, afr 
for any to be impreſs'd into; but, Floatin! 10 
upon ſhallow and ſhoaly Bottoms, are cas) 50 
ſtirr'd, and as ſoon appeas d, like ſhallow Lake: Tx 
upon every Wind that blows, or Calm that By 


all 
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all happen; and ſo muſt take the , No- 
ticꝰ of any Commotion. 
On the contrary, the Middle Current, ha- 
ing Fall enough to direct its Flux to the E- 
par „and Channel of rex Leagues to continue 
: ſame ; having allo D Depth of Water to 
OW: forward, and the Atlantick Ocean, to 
eep it ſupply q ro its full Height: Without 
mpediment of Coaſt, or Shore, to defle& its 
ourfe, or leſſen it speed, muſt ſuffer no De- 
:ndence on the Mem, to hinder its Precipi- 
4101, 
Bu! the Ofing Floods, interpoſing between 
ne tw) Extrean 18, mut partake of both theſe 
cams, by their mutu⸗ emen, the 
co:/7.,ncy Ot the one, fo v5 to Ebb and Flow 
* nar Influence; and withal the Stead; 
of che other, not to be wrouglit upon 


or baſtily; but, as it 1% Hours later, in 

ching the Tida! Impreflion ; fo to pre- | 
6 Ve it as much lenger; but et a8 all theſe 1 
b Wicrcne Motions being regulated, by the | | 
mee /ix hourly Rovolmiba 7 fo at every {1x | 
[Us ours End, to make, by a timely Ebb, Re- 
te tution. And, 


tog rie, The Pilot obſerves, that the Coafting 
rea, on the Spaniſh Side, that begins to 
ow at 11h, and ſhou'd continue ſo till 56, 


i les High- water 41 Tariſſe an Hour and half 
N * aner: 2dly, That the Coaſting Tide, near 


African Shore, which begins to Flow at 10, | 
lihou'd Ebb at 4®, continues running "ill 
34/y, That the Offing Floods, which be- 


* not to ſwell 'till ib and 20, and ſhou'd | 
5 till yh and 8; yer fall with the gene- 
nal Ebb, between 2 Cabrita and Apes Hill, q 
a 
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at 5* : Laſily, That the Tide from be e. 
N. E. both Flows and Ebbs to the Wk 
ward, out of the Mediterranean into th: th. 


Atlantick, whole Situation muſt be bigber, 0 


give the Middle Current the quite contrary < 
Motion: Now, to reconcile the Pilot's Ca- vi! 
dar, to his Obſerwaticn ; and both to Truth, ig 
the Points aforeſaid ; O; 
Concerning the Fit Point; to wit, Til ! 
the Tice which came from the N. E. and 
b:gan to Flow at 11", and boldly ente © 1a © 
Streight's Mouth to S. V. at the dead Eb", fol ©! 
the hiſt Quarter of its Flood; ('till the Rel - 
mainder was deflected from the Point if Gi 
braltar, to V/. S. V. by the Springing 1/:/eiMl © 
Tide, towards C. Cabrita, and thence to Col © 
Tarijſe ); made High-water there, at? g 
that is, two Hours and an half befor: ;. 
When, according to the Pilot's Tide- 12h! 4: 
it ſhou'd have begun its Ebb: An. But th 7 
Sea was Full at half Tide there, in regard till ic 
Coaſting Channel was ſtraiteſt ; and wichal an. 
Iſland was objected to its Courſe, when il vet 
Flux was briskeſt, and had Water enough if ** * 
reſult, at its firſt Appulſe, higher than nll © 
Stream was able to maintain, after the Eν *''c/ 
gy of that Puſh was over; tho' it continue tan; 
to Flow afterwards, to its full Time. aſt” 
The ſame Tidal Tumour that came fro Able 
the N. E. makes alſo Full Sea at Tangir, id 
the oppolite Coaſt of Barbary, near the and 
Time; having paſs'd from Ceuta Point, till 
Ape s Hill and C. Alcaſar, as far as C. Mzlab: the. 
where the Coaſt moſt fraitens, and ROM = 
orpiſe it; and withal, the Weſtern Flood fl ** 
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-475, to ſwell it as high at Tangier, as it roſe 
ore at Iſle Tarifſe ; yet with this difference, 
that the Lide of Ebb continued its Courſe to 
the Weſtward, beyond C. Trafalgar ; whereas 
this Eaſtern Flood is born to the Eaftward 
whence it came, by the Current out of the 
B; before it reach C. Sparte! towards the 
Can, to compleat its fix Hours Ebb. 

*;cond!y, It is obſerv'd, that che Coaſting 
ice, on the African Side, which begins to 
ow at 10; and has but till 4", allow'd it 
to ics Ebb by the Tide- Table, yet continues 
tn1ning to the Eaſt ward, till 5* at leaſt: 
e. That the Firſt of the Tide, is carried 
the Eaſt ward lo far, by the common Current 
cut of the Weſt ; while the hinder End of its 
od is upon an Ebb, after the ſaid Allowance 
is expired: As Sea-floods in freſh Rivers, Ebb 
near the Sea, while they Flow to the Land- 
ward, at a greater Diſtance. 

4 Hirdiy, That che Ofling Floods, which begin 
n0: to {well till 1* and 2", in the Afternoon; 
and ought to Flow 'call 7* and 8, at Night; 
vet Fall, between C. Cabrita and Apes Hill, 
in the Evening; with the general Ebb 
of the Weſtern Flood, in all Parts of the 
$'r:/pbt's Mouth, at once: Anſw. Norwith- 
landing, they continue their Flux to the 
Ea/tward, to their ſlated Terms of / Hours 
apicce, though they cannot re-advance the 
Tide to that topping Height, it had before ; 
and they return -not their Stream of Ebb, 
till it be wichdrawn by the Tidal Reflux of 
the Ocean; which ſet it on foot ſo late, and 
was as long in withdrawing it Motion; which 
wa: done with equal Difficulty both ways, 
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and conl<. quently muſt be perform'd in th 
fame Space of Time. 

Fon: thly, That the aforeſaid N. E. Tide 
both F:ows and Ebbs, along the Spaniſh Shot, 
perpetualiy to the Weſtwird, quite Contrary 
to the Middle Current, which runs without any 
Tidal Ups and Downs, as conſtantly tc the 
Eaſtward ; and conſequently from the Higher 
Situation of the Arlantich, into the Lower e 
the Mediterranean Sen ; which ſeems to der 
the contrary Motion of the Tide impoſhble, 
Anſw. To make thoſe oppofire Flux's con 


fiſtznr, it ſufficeth that the Mediterranean N 


advance above the Atlantik Ebb, to conven 
their Courſes : Nor does the Flux of the 4 
ale Current intermit, at Low-water, nor en. 
ceed when it is higheſt in the Atlanticl, but 
oblerves the Alen betwixe em: As the Spur 
of 4 Pump keeps to 4 conſtant Stream,, cho 
the Water in the Tube riſe and fall at cvery 
Stroak, ten or tube Inches ; yet the did 
Streams, fometimes xceed the Speed of dhe 
Middle Current, between C. Cabrita and tlie 
Congreſs-beight : Hence it is obferv'd; 

Fifthiy, That the Tidal Flood out of the 
Mu, runs more ſtiongly from betwixt C. 7:4 
faigar and C. Spartel, than the Midale Current ; 
which obſerves a Mean between the higheſt 
Flood, and the loweſt Ebb; and follows the 
Shores of Spain and Barbary, till it meets ihe 
N. E. Flood, between C. Cabrita and ape. 
Hi, where they Counter. ſell each other, til 
the Water be full thro cut the Srreight's fall 
( Turiſſe and Tangier excepted ) till o* that 
the A4tlamick Flood, which made High-water 
on the Promontories of Ireland, France and 
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554m, at 2"; and fill'd their Ports, at 4"; now 
:-3cherh rhe Bottom of the Szreight's Mouth, 
ad fills all full, at 5" ; and bears down the 
Lern Ebbing, which damm'd up their Paſſage 
hicherwards, all the while: Till, 

y, As this Univerſal Deluge came from 
-// Parts, and chiefly from E. or A. with a 
Point or two of N. or S. fo, after the Top 
© the Tide, has broken down the Rampire 
© the Tumour, that withſtood it; a gene- 
r2] Puſh is made to the Erftward ; yet, after 
„ an Hour is over, it Ebbs every way at 
once, from the Topping Height: The Mid- 
4% flows Eaftward ; the North Stream, towards 
GHraltar; and the South, to Ceuta Point with 
i-cedom, without any Defl:&ion for the firſt 
H1ilt-Tide of Ebb: But the Remainder is dri- 
ven by the N. E. ſpringing Flood, by degrees 
raniverſly, thwart the Mouth of the Streight, 
trom C. Cabrita to Ceuta Point ; to end this Tide, 
with the beginning of the next, and per- 
feet the Circle. | 

The Pilot, having finiſh'd his moſt accurate 
0-{.rvation, gives us a Caſt of his Office; by 
directing, how to turn thro' the Streight's 
Auth, the Wind being Weſterly : wiz. To ply 
to the Windward on the Spaniſh Side, from the 
Point of Gibraltar to C. Cabrita, and from 
thence to Je Tariffe: And, having TZided two 
or three ſhort Boards up to the Windward, 
2 little before High-water, and the Race of 
Current our of the Vt, the Ship is to be 
Anchor d there, till fo much of the Tide be 
pent, as to get over to the Barbary Side; and 
take the Tide of Ebb, as to fall to the Vet- 
ard of the Point of Alcaſar, that ſhe may get 
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into the Bay of Tangier, by a Low- water 


en 
and obſerving the Tide, may turn at Plex are 
ſure. 45 
So eafily are reſolv'd the Donbts and D.. 
culties, ariſing from the various Tides and Cur. ſm 
rents of thoſe Friths and Streights, that inter- the 
fare between Seas of all Sorts ; particularly / 
the /agellamck, the Boſphorus, and that of int 
Gibraltar; which, for the Mu!tiplicity and Con- wh 
traricty of their Fluxes, ſeem to include and Co 
explicate all the reſt : Only certain Miſe; pt 
remain to be rectified, concerning the C Ml in 
of IWhirlpools, found in ſome Seas; and of bee 
ſubterraneous Rivers, fancied to be in others; ark 
and both upon weak Grounds, and for i. WM th: 
pratlic:ble Uizs, as ſhall be demonſtrated in Nice 
the enſuing Section. tot 
or! 

12 * 2 9 Ari 
Flo 

S 1 IX. are 

Of Whirlpools, ſtirr d up in the Sea ; their Ve- Ir 
pendance on the Tide; and, how they are « 5 
cafion'd, afo; 
$307 

INCE the whole Courſe of the Tide is Hof 
progreffive, and dire; as far as the Obli- W to /; 
quity of tranſverſe Co, and Shores permits: ben 
It occurs to enquire, How ſuch a circular N h- and 
ling of Water can be ſtirr'd up, even in the WM com 
Ocean itſelf, by its Means; and for whac U/: Wthci 
it may ſerve? And to direct our Enquiry, e. 
'twill not be amiſs to conſult thoſe Eddie; Ml 2: » 
in Brooks, and Rivers, Which much reſemble yer: 


of 


— — — — — het 


and Indraughts of Water. 


em nearer home; and examine, how they 


are made to the Bottom; which may be done 
s good cheap, and with lels Labour. 


Firſt, To ſtir up ſuch Ibirlpocli, as every 
mall Rill is capable of; it is requiſite, that 
the Current which produceth it, be, in part, 
deſlected by ſome Bank of Sand, Gravel, ec. 
into a ſhelter'd adjoining Pool of calmer Water; 
here it has Liberty to wheel about its crooked 
Confinement, till it rejoin its own Stream, 
where it began to circulate : But failing with- 
in its former Compaſs, its Revolutions till 
become more and more contracted, ſpirally, 
and they terminate at laſt, Periwinckle-like, in 
the Center of their Circumgyration ; whither 
it carries all its Wreck of Straw, Leaves, c. 


to turn around their own Center, without End. 


or Limit; and the like happens in Rivers, and 
Aras of the Sea, where the freſh or ſalt 
Floods meet with Shores, or Shelve;, which 
are apt to turn and wind em into Gulphs, and 
ir/pools, of a larger Extent. 

Secondly, It is to be noted, that Sands and 
$he/1/25 under Water, as effectually cauſe the 
aforeſaid Defletticn, & c. as the Banks and 
Shores do above it; and, by the Crookednels 
of their Channels, inflett the Sea-Currents in- 
to /piral Circumvolutions ; fo that the incum- 
bent Surface of the Sea-water, wheels about, 
and is revolv'd circularly whence it came, in 
compliance wich the Streams underneath, by 
their mutual Coheſion, as aforeſaid : Thus the 
Effe/t is patent, tho' the Cauſe be concealed ; 
2 well in the Ocean itſelf, as in our Ri- 
yer:, or Arms of the Sea, according to the 

ſeveral 
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ſeveral Situations of the Bottoms they move 
upon. 

Thirdly, It is obſervable, that, while the 
Brook, or River wherein they are found, 
continues rio, the 7hiripcol flows higher . 


bout its Circarference, than at its Center; and | 


when it falls, on the contrary: As et 
Streams are higher, at the Place whence they 
actually flow, than whither they finally tend: 
Hence it is, that Flowing, they gather the 
Wreck to their Certers; and when they , 
diſperſe it: So the 1hirlpool, for the {ane 
reaſon, while the Tide flows, atrrads thiol 
Ships into its Center, which fall within che 
Compat!s of its Spires ; by letting em deicend 
all the while, till they be overſet and wal. 
low'd up; which, upon its Ebb is caſt . 


gain, and ſcatters their Wrecks around over 


the Sea, by a contrary Revolution. 

Four:bly, To make this Appearance mote 
remarkable, it is to be noted, 1/f, That ow 
ing Streams are of a Convex Superſicies, ſo a5 
to be protuberant in the Middle; and Fang, 
they become Cencave : Hence it is, that the 
Flowing Tide, makes the Surface of the O. 
cean to appear raid; and the Ebbing, to 
be as much depreſs'd ; which makes the irs 
pool ſeem to ſink into the Sea, at the one dea. 
fon, and to riſe out of it again at the other: 
2dly, Since flowing Streams cannot ffop on 
ſuddain, the 7birlposl riſeth longer, than the 
Impulſe of the Current drives it: 3dly, Ide 
Channel which conveys it, being wider at iis 
Entrance, than after *tis ſpirally contracted; l 
muft needs raiſe its Center much higher, £141 
the Circumference. 1 


e 


and Indraughts of Water. 


Two ſuch Gals, as I have deſcribed, lie 
a near us to queſtion their Lxittence ; the 
ze, in our South Channel, near Normandy ; 
and the other is that famous one in the Ocean, 
pon the Coaft of Norway ; both which draw 
\ eftels ſpirally into their Cavities, by the Help 
of the Flowing Tide; and when it Ebbs, return 
an back again from their Protuberances, ei- 
er broken or whole, by the fame vertiginous 
acts; That, upon che Coaſt of Normandy, 
;-\tores em to their former Liberty, % g and 


le ; by gently unfolding thoſe Spires, which 
be dem before: But that other near Norway, 
nd hes 'em to pieces upon the Reck, in the 
al. iddle of it, and ſcatters their Wreck all the 
4 dea over; without ſwallowing em down in 
vel Guolphs, or Rivers under- ground; or caſting em 
12 again, as is commonly appreheuded. 

ore 

oY Hence plainly appears, that no Conſe- 
) as quence can be drawn, from the alternate Ri- 
, and Falling of thoſe Gulphs, that they hold 
the a Correſpondence with others of the ſame 


O- Nature, ander- ground; which ſupplies em with 
(0 Water, when they want it; and takes it of 


1 in when they abound, by ſubterraneous Ca- 
des- + ities made for that purpole: But, as a Spout, 
zer: falling obliquely into a Tunnel, contracts a- 


ona like a Whirling about its Brink, whether the 
the Pipe underneath be ſep'd, or open; fo do 
Te hee Gulphs, without any ſuch ſubterraneous 
is Communication, put on as diverſe Appearan- 
i css, by ſwelling or ſinking alternately, in all 
140088 Places ; and rejecting viciſſitudinariouſly, what 
they had attratted before. | 
. Ser > 


191 


— 


Whirlpools, 


r 


A more particular Account of the Vortex, or WH 
pool on the Coaſt of Norway; and, how ;; ;, 
cauſed in every reſpec. 


* exemplify what I have ſaid alrea1y, 
of the Nature and Production «©! 
Whirlpools in general, by the Recital ans 
farther Diſcuflion of this, on the Coat ot 
Norway : In order to infer, that ſubterræmtou 
Aquæducſs, are no more required to produc: 
em in the Ocean itſelf, than in Brooks, 21:4 
Rivers, where no ſuch Supplies can be pre- 
tended ; co deal impartially between them, 
( fince the Diſparity muſt lie, in the Diſpro- 
portion of the Cauſe, co the Effect): Er, 1 
produce, in behalf of the Effet, the De{crip- 
tion given of it, in the Grammar of Geograp.) ; 
which aflerts ; that, in all Probability, che 
laid #%;r/prol is occaſion'd, by ſome mighty 
ſubterraneous Hiatus : And, on the contrary, 0 
give the Cauſe its due Force, and Appl 
cation, I expoſe it to the View of Sesſe, 4; 
well as Underſtanding ; and exhibit the Place 


N here, and How that Pool is ſeated, zc- 


cording to Mr. Moll Map of Europe; Only 
enlarged, to ſhew what Advantage the Tide 


makes of the Situation thereof, to give ths 


Water its Whirling Motion; agreeable to the 
Account already given of it, in the prec:- 
dent Section: Take here, the ſaid 


D E. 
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DESCRIPTION, Vir. 


* Upon the Coiſt of Norway, near the 
e Hitteren, in the Latiude of 68, is that 
remarkable and dangerous Whirlpool, com- 
monly call'd Maor.srRooM, and by Naviga- 
tors the Navy of the Sea; which biri- 
pool is, in all Probability, occaſion'd by 
ſome mighty ſabterrancous Hiarus, and proves 
fatal to Sbips that approach too nigh, pro- 
vided it be in the Time of Food; for then 
the Sea, upwards of two Leagues round, 
makes ſuch a terrible Vorr=x, that the Force 
6 and Indraught of the Water, together with 
N, the Noiſe and Tumbling of the Waves upon 
one another, is rather to be admired than 
* expreſs d: But, as in the Time of Flood, 
9 the Water is drawn in with a mighty Force; 
{o, during the Tide of Ebb, does it throw 
out the Sea with ſuch a Violence, that the 
ty © heavieſt Bodies, then caſt into it, can't 
0 * ſink ; but are zoſs'd back again by the impe- 
tuous Stream, Which ruſhech out with in- 
Ke '© credible Force: And during that Time, is 
abundance of Fiſhes caught by Fiſher-men, 
who watch the Opportunity ; for, being 
forc'd up to the Surface of the Water, they 
cannot well dive again, fo violent is the 
riſing Current. 


Seeing therefore the aloregoing Deſcription, 
i; fo far agreed with my former Account, that 
Currents are the effective Cauſe of Whirlpools, 
whereſoever they happen; as to acknow- 
edge, that, in the Time of Flood, is mas 
that 
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that terrible Vortex, that proves ſo fata! +: 
Ships on the Coaſt of Nerway : And that du— 
ring the Tide of Ebb, the Water is thrown gut; 
with Violence, that was drawn in befor: 
and that is ſaid to be the Cauſe, which being 9 
put, or taken away, the Effect correſpondent. 
ly followeth, or ceaſeth: The Tide e 
fair to be the C Cauſe of the whirling Mt: 

as well on that Coaſt in the Sea, as the Cu 
rents in Brooks and Rivers, do of their Kull 
and Hh¹lpeeli, of a ſmaller Size. 


And if ic be doubted, leſt the ſaid Cane 
ſhou'd want ſufficient Power, or Applicaticn, 
to produce ſo prodigious an Effet; as that, in 
all Probability, ſome mighty {abterrantes; 7 Ha- 
tus were required, to help it out; the Sicua— 
tion of the Place, is to be farther conſider d. 
and the foregoing Map to be inſpected, 0 
find where the Diladvantage lies: Which (if 
aug were to be found,) wou'd be exhibited to 
Satisfaction. 


Firſt, As to the Application of the Tidal 
Force, on the Coalt of Noxway, where this 
[44 hirlpool rageth ; ſince it ſetteth right upon 
all open Shores, f.om the Middle of the Ocean; 
and theſe of Norway, are extended from 5. to 
N. and he open to the Vt; the Weſtern on - 
muſt fall upon this Pool, at the eſt Advanta 
as lying ſituated between the utmoſt Points " 
the //le Ruſt and Loyfoer,whici: bear N. and 5. to 
each other: And, in regard the Weſt Coail 
of the former Aand, lies extended from Cape 
(a) to Point (b) from S. V. to N. E. for four 
League: together; the Declivity thereof, con- 

rratling . 
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and Indraughts of Vater. 


"ing the Stream all that way, to a third 
Part \ before ir touch the faid Pool; it muſt 
p - {ironger and ſwifter, as :hree to one to en- 

e that whirling Motion upon it more power- 

M than the common Stream of the Ocean, 
2nce it came; and withal, its Current con- 

tin e five Miles in Breath, mult ſupply ic 
Water more abundantly. 

, As to the Point of Incidence upon the 
fi Poolat(i), the Stream drives its Mo- 
t0:., on that Side, opportunely thence, from 
% N. as far as (c); where this Tidal Car- 

from (a) to (c), meets with thar of (A. 

ud C.), from the Back-lide of the ſaid 
10 „Ruß; which, with an chlique Stroak, di- 
bells it ro full North: And both their Streams, 
being conjoin d, are {fraitend, and ſwell'd up, 
on 4 "1 Sides at once from the Eaſtward, by the 
an (o. p. and q.); and from the North- 
„4, partly by the Stream (k. I. and m.); 
and partly, by the S. Eaſt Coaſt of Losfoct-Ile; 
[rom Point (h) to (f), and their joint Stream 
i; {orced thorow the Paſſage between (d.) and 
0 to the S. Veſt, as far as (e), into lower 
and calmer Water; the Tidal Stream out of 
the Meſt, being in part carried off by Point 
(i), into the Bay between (f. and g ), while 
their Stream is drawn by the other Part of it 
towards (i. and (b), where the Circulation 
ict! began, and is now perfected. 

hi, This firſt Circumvolution of the Tidal 
dream, about the Brink of the Vhirl pool, be- 
ing Hniſh'd ; the Flood brings on a Second cir- 
cular Wave, which, by degrees, /urrounds the 
ſormer; till a Third, ſupervening, involves 
er both within its Compals ; into which a 

| Fourth, 
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Fourth, contracts all Three ; as the reſt do fe. 
ceſſively one another, till the inmoſt pene. 
trates the Center of their Circumgyrartion, and 
puts 2 Stop to that which follows it; and each 
to other, as fo many Rocks, to break the pur. 
ſuing Waves; ill the %, which flows 
higheſt, tumbles over all the reſt, from up- 
wards of to Leagues in Compals ; with Noiſe 
and Diſorder, beyond all Conceit and r- 
preſſion ; the Navel-Tumour, towards which 
they tend all the while, ſwelling to a Heigh 
extraordinary, during the Time of the Fl 
which till repeats its Impulſe, and furniſheth 
Freſh-water perpetually, till its Flux be 
over. | 

4thly, The Flood being ſpent, and its Im- 
pulſe loſt, the Tide of Ebs, firft withdraws 
the utmoſt encircling Wave; which lets thai 
next Fall after it into the Deep; and thi 
Third, after em both; and the Fourth, afte 
all; and the reft ſucceſſively, tumble one ovel 
another; till the Central Tumour ( whic 
{wells all the while), be let fall over al: 
accumulated Ridges of Water, which ſup 
ported it, from the Summit of its Heig/t 2 
round, to the Bottom of the Ebb, with an ir 
reſiſtable Precipitation: So as to puſh aw 
whatſoever is thrown into it, that the heut 
Bodies can ſcarce fink; and the Fins of Filhe! 
can no more ſerve em here, to eſcape th 
Fiſhers Nets; than Rudders can fteer Ships Ou 
of this Vhirlpo, and fave em from ſtavin 
in Pieces: So uſeleſs and improbable, 9 
ſubterraneous Hiatus's, found under the Sca, ! 
this Section; and as vain and impoſſible, 
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ST © XT, KL 


of Indraughts of Mater, and Subterraneous 
Rivers ; and their Accommodation to Land and 
Sea. 


HE Gulphs, and Whirlpools, mention'd 

in the precedent Section, are fo com- 
monly conceivd to be Indraughts of Water, 
holding an alternate Communication with 
Rivers, and Caverns fill'd with ſuch Matter, 
under- ground; that, to go about (as I have 
done) to diſprove it, ſeems to be a flat De- 
nial, that any ſuch ſubterraneous Paſſages and 
Receptacles, are probable : I ſhall, inſtead of 
that, labour for an Accommocation, by Re- 
hing to what is uſually urg'd in behalf of 
their Exiſtence. 


Firſt, When it is objefed, that ſuch In- 
draughts of Water, as the aforeſaid Gulphs are 
imagin'd to be, are required to keep Inland 
$:45 Within their Bounds, and to prevent Lakes 
from overflowing ; and the Caſpian is inſtanced 
for ſuch ; which, notwichſtanding the Con- 
fluence of ſeveral vaſt Rivers into it, of which 
the Volga is one of the firſt Magnitude ; yer 
[wells not with its Floods ; nor, in the leait, 
reſents the inequality of Rain in Minter, a- 
bove the Drought of Summer : 

It is reply d, that, in regard all thoſe River. 
drain no more Ground by their Floods, than 
the Caſpian watereth with its Vapours ; it can- 
not ſpare any Surpluſage of Water, to over- 
few its Shores; nor _ that Sea to ſwell in 


Winter, 
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Winter, while the Volga is frozen up in the 
North; and the Snows are not thaw'd about 


Nowogorod, till Mid- April ; and are not diſ- d 
embogu'd, at Aſtracan, into the Caſpian, until di 
Midſummer ; tho the reit of the Rivers moſt P. 
abound with Water, for all that Seaſon: Nor 1 
is it to fall in Summer, upon ſo vaſt a Recruit, I 
when thoſe Rivers are almoſt d4ry'd up, by the 2 
ſcorching Beams of the Sun: So that no ſuch fre 
Gulphs are required, to keep it up to the fame Ye 


Height, at either Sealon. 
When it is alledg'd, that Guadiana finds = WW /#» 
ſubterranecus Paſſage, ſeven Leagues long, to ott 
prevent its Inundation of a conſiderable Part {ot 
of Spain; and the Caſpian muſt do the like, NK 
to pals off the Streams aforeſaid, perhaps into I tic 
the Euxine, that Perſia, &c. may eſcape the ou 
{aid Misfortune : Wan 
Ic is again reply'd, that the Parity doth not I An 
hold, to make good the Conſequence: For, . 
altho' ſuch Paſſages be as poflible, in both IF the 
Caſes, as it is for Bridges to be made, either IE tie! 
by Art or Nature; and for Rivers to paſs an- Cut 
dir em, upon a competent Deſcent ; and ſuch I Tur 
an one is neceſſary, in the former Cale ; yet WW wii 
it does not appear to be either uſeful, or pra- MW wor 
Ricable in the later: For Firſt, the Caſpian, ¶ Cen 
being of equal Extent wich our Great- Britain, ¶ pals 
and lying as far South as Fance; to expand thoſe I 1olui 
Streams, and expoſe em to the {ſcorching Beams ¶ ſame 
ot the Sun; ſeems ſufficient to reſolve em in- I owe 
to Vapours, and prevent its Overflowing : with 
Nor is ic probable, that the Euxine Sea lies *. 
lower than the Caſpian; ſince the ſaid. Rivers r, 
run a longer Courſe, and require a greater De- Niect 
icent, than any in Europe : Belides, Spain * | 
els 
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ſeſs need of ſuch a Lale; being, on three Sides, | 
ſurrounded by the Sea; than the Nations bor- | 
dering upon the Caſpian, at ſeven hundred Leagues | 
diſtance from it: But wonderful is the Divine 1 
Providence, and faithful to his Promiſe; to | 
water a conſiderable Part of Africk with the 
Flood of Nile, like a Garden; and a no leſs | 
Compaſs of 4%, by the Vapours extracted | 
from the Caſpian Lake, with the Dew of Hea- | 
ren. 


And whereas is urg d the Neceſſity of ſuch 
ſuvterraneous Currents, out of {ome Seas into 
others, which wou'd otherwiſe prove ſuper- 
ſuous, and unaccountable : Anſw. As is miſ- 
takingly conceiv'd of the Coaſting Stream, on 
the South Side of the Mediterranean, which fol- 
lows the Barbarian Shore, from Gibraltar, Eaſt- 
ward, as far as Aleppo, without any Return: 
And of the Current on the Fe of the Adria- 
e, which runs perpetually Southward, along | 
the Calabrian Coaſt, as far as it reaches : For | 
theſe (as I have already ſhewn) are only 
Currents, that make Reſtitution for the Tidal 
Tumours, that follow the oppoſite Channels, 
which circulate into each other: But what is 
;- MW worth the Remark is, that the ſubterranecus 
„ Conmveyances of Water, which are ſuppos'd to 
„ paſs out of theſe Seas into any other, are ab- 
ic Wl ſolutely impoſſible; the Adriatick, lying on the 
ns game Level with the Mediterranean, which lies 
n- Ml lower than the Ocean itſelf, that flows into it 
z : MW without Intermiſſion. 

ies Yet upon ſuch Surmiſes as theſe, ſome Au- 
-1 Wl hors fancied the Earth to be an Animal, which 
e- Ml <£j:Red the Tide, and ſwallow'd it down a- 
125 Sein by Reſpiration, 2 bottomleſs Gulphe, 
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and Indraughts of Water, reported to be found 
in ſome Seas ; yet ſo rarely, and with fo in 
Effect, even upon the adjacent Shores, that 
they cou'd no more be thought to influence 
the common Courſe of the Tide, around the 
Univerſe ; than that the Flame of a Can 
might ſuffice to illuminate a whole Nation: 
But, perhaps thoſe Authors only pretended 
to fancy ſo, for an Eſſay of Mit, to try whe- 
ther this Opinion (as abſurd as it appears) 
was not as defenſible, as any of the reſt that 
were ſtarted, about the Cauſe of the Tide ; 
to turn all their Search after it into a Feſt. 


No leſs vain and groundleſs are the Imagi- 
nations of thoſe, who ſtill frame to themſely=; 
ſuch impracticable Exiſtences, as ſubterraneou 
Ripers, & c. without any juſt Occaſion ; or 
even a Poflibility to be made other Uſe of, 
than to diſcourage their Followers, from 
ſearching into the true Cauſes, of the Sub. 
ſtance of the Tide; or any ſuch Appearances 
of it, as theſe odd Fancies are pretended for; 
and to drive em into an utter Deſpair of ever 
arriving to any ſolid Satisfaction, in any ſuch 
Matters: And in the mean time, they ferve 
their Authors themſelves, as often as they 
chance to fall upon any D/fficulty, which they 
cannot tolerably explicate, for Subterfuges to 
conceal their Ignorance, and Starting-holes to 
make cheir Eſcape. 


SECT, XII. 


Inſtances of unaccountable Tides, &c. 


Ke. T. XL 


A Recital and Explication of ſuch Inſtances of 
the various Motions of the Tide, which ſeem to 
be the moſt unaccountable. 


O begin ( for Method's ſake) with thoſe 

Tides, which immediately affect the 
Ocean it ſelf; where the Influence of the 
Moon's Preſſure finds the leaſt Reſtraint from 
any Interruption by oppoſite Coaſts and Shores; 
and thence proceed briefly in order to the reſt, 
as behoves a Rehearſal: 


The Firſt Inſtance, which is ſuggeſted to 
frame this Order, is, that at Cayen under the 
Equator, the Spring- Flood makes not High- 
Water till the four;/h Hour after the Moon's 
Southing; nor till the ſixth, after ſhe has paſs'd 
the Great Meridian; and conſequently, ſhe 
had made an Evb at their Interſection, by the 
Preſſure of her Preſence, juſt when it was 
{ood upon the ſame Meridian, within the Tem- 
perate Zone : Expl. Which is quite contrary to 
the common Opinon ; (viz. That ic is Flood 
and Ebb in both Places at once) but exactly 
agrees with Matter of Fact, and the forego- 
ing Doctrine. 

Secondly, It is no leſs wonder'd at, that the 

lood upon that and, ſhou'd ordinarily riſe 
no higher than ſix Fot; and the Spring-Tides 
never exceed the reſt, above fix Inches ; eſpe- 
cially lying ſo near the Congreſs of the Etbi- 
ovick, and Arlantick Floods, upon the Eque- 
tor ; Expl. But it is leſs ſtrange, in regard 
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they arrive not thither at the ſame Hour; ſo 
that that which comes firſ#, carries off the 
Stream of the later, before it can mount tv 
che Height, which is ordinary in other 
Places. 

Thirdly, The Ethiopick Flood is deſcribed to 
come with much more Violence out of the 
South, towards the Line, than the Atlantic“ 
does from the North: Expl. And there is good 
Reaſon for it; ſeeing the former is dilated 
from the Cape of Good Hope, to the Magelanick 
Streight ; and becomes {till more contracted, 
by the inclining Shores of Braſil and Congo, 
to enforce it all the while; whereas the Jar 
ſpreads itſelf to a greater Breadth, along it: 
Paſſage from our Britiſh Coaſts, till it reach 
the Equator, and becomes weaken'd as much, 
by its Expanſion. 

Fourthly, "Tis obſerv'd, that it advancet!; 
not to the fame Pitch, at the Tropicks, that it 
doth upon the Equator, on the one Side; Or in 
the temperate Zone, on the other: Expl. Becauſe 
the Trepieks are the Axes of the Tide's Lilra- 
tion; and ſo it muſt riſe and fall to its full Ex- 
tent, at each End of its Reciprocation ; while 
the Center, Whereon it moves, remains fix d 
and ſteady. 

Fifthlz, "Tis obſerv'd, that tis High-water 
at once, on both the Eaſt and Veſt Sides of the 
Atlantick, in the ſame Latitude ; as on th? 
Coaſts of New- England in America, and o 
Poitou in Fance; alter three Hours Ebb in the 
Middle, and ſo long Abſence of the Moon 
from the Great Meridian: Expl. Becauſe ths 
Tide had departed each Way, from it, t0- 
wards the Eaſt and Weſt, to the like Diſtance 
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recited and explain'd. 


in equal Spaces of Time ; or elſe the parted 
Floods had been as different, both for Height 
and Time; as the Tides at the Canaris ate 
(which lie nearcy to that Meridian) both 
ftronger, and come ſooner thither, than 
thoſe at the Caribees, on the other Side of the 
Atlantick ; becauſe they lie farther diſtant 
from its Center, which is their common 
Source. 

Sixthly, Mariners find, more to the North- 
ward, a ſtrong Flood at Hudſon's Bay, and a 
very weak one on the Coalt of Norway : 
Expl. Inaſmuch as the former opens its wide 
Mouth immediately to the Great Meridian, its 
common Tract; whereas the later declines 
it no leſs to the Eaſtward ; and lies more re- 
mote, to the Northward, from the Courle of 
the Moon, which ſhou'd enliven it. 


Concerning the different Influence of her 
Prefſure upon our narrow Seas, and Lakes ; 
ſome have no Tide at all, as the Caſpian and 
Euxine Sea; for want of Communication 
with the Ocean; beſides, they have neither 
Extent, Figure, nor Situation, proper for 
thac —— Jock 9g whereas ſome Lakes, which 
are wholly ſequeſter d from all Commerce 
with the Sea ( are reported to be in the North 
America, of which Two ) having Extent and 
Situation proper for it, Flow and Ebb, peri- 
odically, by the Moon's ſole Influence, 
twice in twenty-four Hours; tho' they ſome- 
times intermit, or elſe reach not their uſual 
Height, as is aforeſaid, 

And as for the Baltick and Mediterranean 


Seas, which lie open to it; the Tide of the 
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Ocean, being almoſt ſpent in the German Sex, 
before ic reacheth the Sounding ; the former, 
as lying too far North, to be influenced by 
the Moon's Preſſure, looſeth the Tidal Et- 
fect: And the later, which lies at a more 
convenient Diſtance, partaking it with Ac. 
commodation ; it moſt abounds where it has 
moſt Liberty to row towards the North; as at 
Marſeilles, in the Adriatick Gulph, and the 
Levant. | 
Nor is it more ſtrange, that the ſame Flood 
ſhou'd riſe fifty Foot at Hull, Sixty at Briſ«., 
and Seventy at St. Malos: In regard that at 
the Firſt Port, our South and North- Britiſh Cur- 
rents redouble their languiſhing Forces, by 
their mutual Occurrence ; at the Second, the 
Sewvern-Sea gapes with ſo wide a Mouth, to 
drink in the Ocean; and ſwallows it down 
fo narrow a Gullet, to raiſe the Tide to 4 
Height extraordinary; and at the Laſt, the 
Bay, with a ſtretch'd-out Arm, takes in near 
a third Part of our South Channel, and brings 
ic almoſt to a Point at St. Michael's Sea, to 
exalt it above the reſt. 
And in regard the River Garrone can con- 
tain two Floods at once, having a ſtreight 
Channel, with Length, Breadth, and Depth, 
capable of *em ; we need not wonder, that 


feur Tides ſhou'd be kept on foot at once, 


in the Sea, at much farther diſtant Places; as 
at the Equator, Plymouth, Hull, and Amſter- 
dam; ſtill purſuing one another, at twelve 
Hours diſtance, as' it were from four ſeveral 
Stages, upon the ſame Road. 

As for Supernumerary Tides, which happen 
ofiner than twice every twenty-four Hours, 
ious here ) * 
21 


recited and explain d. 


in the ſame Place; they are occafion'd by a 
Diviſion of the common Tide, paſſing into 
the fame Gulph of the Sea, thro' diſtinct 
Channels ; and of ſo unequal Speed, that 
the one may Flow and Ebb, before the other 
arrives; as ſometime happens in our 1r;ſh Sea, 
thro” its South and North Channels out of the 
Ocean, 

And in caſe a Second Gulph ſucceeds the 
Firſt, and the Channels conducting 'em thi- 
ther, ſubdivide the Four Floods already made, 
as it happens in the Euripus behind the Negro- 
ponte, to make em up Eight ; if One be with« 
drawn within that Space of twenty-four Hours, 
as it happens there by the Moon's Abſence, 
only Seven muſt remain: ſo on the contrary, 


the Cauſes of the Tide's Multiplication _ | 
0 


zwvers'd, an equal Re- union muſt follow; 
that Fowr Tides may be conjoyn'd into Two, 
and theſe Two be re · joyn'd into One, by acting 
Counter to each other, (as in the Port at 
Tunkin ) by their different Application. 

Laſtly, Whereas it is obſerv'd, that the 
Courſe of the Tide rather adheres to the 
Mean Motion of the Moon, than to either of 
the Extreams ; *tis becauſe the Ocean which is 
mov'd, conſiſting of a ponderous, as well as 
voluble Element, muſt ſtill hold to its own 
Pace ; like a long Pendulum; Which more re- 
pards che equal Poiſe of its own Weight, than 
the uncqual Draught of the Clock, which keeps 
its Swinging on foot. 

And whereas the Swings of the Tide moſtly 
continue to r3/e higher, for ſome Days, after 
the Change and Full; as January is moſtly 
colder than December, and Fuly hotter than 

. June, 
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Func, after the Sun has left his higheſt and 
loweſt Stations: tis becauſe, in all three Caſes, 
the active Power of the Sun and Moon de. 
creaſeth leſs than the paſſive Reſiſtance in the 
Subject Air and Water doth, to hinder the 
Encreaſe of the Effect. 

So fully are reſolvd the diverſe Appearan- 
ces of the Tide, in all Seas, Rivers, and Lale 
within the Compaſs of our Acquaintance 
and doubtleſs the Reſt, thro'-out the Univerſe, 
ſo far ſympathize with ours, as to be reſolva- 
ble upon the ſame Grounds, with equal Sail. 
faction: And altho' the Matter thereof, be. 
ing phyſical, may ſeem to include Obſcuriric: ; 


| 

yet the Form, which is Local Motion, ſticrd 

up by Truſion, properly belongs to Mechon;- 0 

cal Conſideration, which admits no Doubt, ] 

when the Matter of Fact is manifeſt to Senie 6 

and Experience. Hence it is to be inferr d { 

that the a#ive Power of the Sun's and Moon g 

Preſſure, being proper to raiſe it; and the 2 I; 

froe Diſpofitions of all thoſe Seas, Rivers, and 0 

Lakes, adapted to receive it's different Imp sel- 

ſions, in the Places aforeſaid; the Effect mult G 

needs follow, as to its Subſtance, upon their u 

due Application, Tho in what Meaſure (th W 5 

Ocean, whence it firſt ſprings, being unte- pe 

| thomable ; and the Air, which conveys i, W 0 
| how compreflible not yet known, be li: 50 
ſomwhat uncertain, 5 
du 

ble 
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DD 
The CONCLUSION: 


gi? 


berein the Modern Doctrine of Attraction, and 


its Fitneſs to explicate the Phznomena of the 
Tide, 4: conſidered. 


Aving in the preceding Chapters de- 
liver d my own Thoughts concerning 
both the Cauſes and Effects of the Tide, as far 
as I could find them warranted by Obſerva- 
ion and Experience, the beſt Guide of Spe- 
culation: I thought to have ſhut up my whole 
Diſcourſe with the brief Recital and Explica- 
tion of ſuch anomalous Motions of it, which 
izem'd the moſt unaccountable ; without en- 
gaging my ſelf in any Controverſy, or med- 
ling at all with the different Sentiments of 
others, 

But this grand Principle of Attraction, which 
{o ſucceſsfully has been made uſe of, by the 
moſt celebrated Philoſophers of this Age, in 
iolving ſome of the abſtruſeſt and molt im- 
portant Phenomina of Nature, being apply'd 
to this alſo of the Tide; makes it neceſſary, be- 
fore I put an end to this Treatiſe, to ſubjoyn 
{ome few Reflections on its Sufficiency to pro- 
duce the deſired Effect, as well as its Agreea- 
bleneſs with conſtant Obſervation and Matter 
of FaR. 

And Firſt, Whereas it is confeſs'd on all 
Hands, that the Moon has a much greater 
Share in raiſing the Tidal Tumour, than the 
Sun, 
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Sun, which far exceeds her in Magnitude, 
purely with Regard to her greater Vicinity to 
the Sea: To argue conſequently upon the 
ſame Grounds of Attraction, it muſt be con- 
cluded, that our Terreſtral Globe, thro' the 
great Advantage of its Bulk, (its Maſs of 
Matter being to her's, nearly as 26 to 1) and 
its cloſe Approximation to the Ocean, muit, 
by a juſt Computation, be much more ena- 
bled to reſtrain the ſaid Tumour, than the 
Moon's Attraction can poſſibly be to vais 
it. 

24ly, To make twoFloods diametrically op- 
poſite to each other with one diurnal Revolu- 
tion : we have ſhewed ; how the Riſing Moon 
gradually depreſſech the Sea into an Ebb, be- 
tween the Tropic's, till her Southing : The 
Water ſo depreſs'd correſpondently advancing 
all the while t Floods, collaterally beyond 
em, upon the ſame Meridian: Each of which, 
by;falling, in the next fix Hours, into an Ebb, 
fetcheth itſelf up, by Libration, upon the #- 
quator, to the ſame Height, at her Setting 
And ſix Hours after, returns at Midnight, by 
Counter-libration, to the ſame Point whence it 
firſt came; to counterpoſe, at 12 Hours end, 


the Flood, which is rais'd by her Preſſure wich 


the Antipodes; both hap'ning, in diametrically 
oppoſite Points, at the ſame Inſtant. And 
the like Contrapsſition muſt be concluded of all 
the Floods and Ebbs within or without the 
Tropics reſpectively. But now to make High- 
Water in both Places at once, by one ſingle 
Draught of Attraction; maugre its Reluctance, 
and the Water's Centripetal Tendance, joy nt- 
ly hindring its being rais'd on the W 7 
| ide ; 
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Side; and this without calling in the Aſſi- 
ſtance of Tidal Libration and Reſtitution, to 
continue a Counter- mot ion in all Places, and 
at all Times reſpectively, ſeems to me incon- 
ceivable. | | 

dly, Beſides the Conſonancy of this Suc- 
c:Hion of Ebb and Flood (by Libration and 
Counter- libration) to the Laws of Statics ; it 
gives, moreover, but little or no Diſturbance 
to the Sea or Navigation : For, in regard the 
Riſe of the Tide above the, Ocean's common 
Level, near the Equator, ſcarce exceeds fix 
Foot, as has already been obſerv'd ; and its 
Ebb's Depreſſion ſinks only ſo much below it ; 
| and their Riſe and Fall beyond the Tropics, 
. can be no more than anſwerable thereto : 
a And again, the Motion of the interpoſing 


: Sea, to ſupply the Extremes, is ſtill proportio- 
f nate: Hence, no part of it needs move faſter 


than about 6 Foot from its Fellow in 6 Hours 
Space; the whole Body of the Ocean's Wa- 
. ter moving together at the ſame ſow rate: 
50 little Diſturbance doth the Tide give to 


y the Sea itſelf, or Impediment to Navigation, 
it in either reſpect; whereas Attraction, by 
Fl drawing the Surface of the Sea toward the 


Equator, and letting it fall back again toward 
che Poles, reciprocally ; cauſeth ſuch a pro- 
zreflive Determination in it, as muſt needs 
put the Ship quite out of her Road, at ſo vaſt 
a Rate, as to render the Art of Navigation im- 
practicable, Add to this, that the Figure of 
tie Earth being ſuppos'd that of an oblate 
Stheroid, and its Diameter toward the Poles 
Horter than toward the Equator ; the Water 
of the Ocean, rais'd by the Moon's Artrattion 


209 


— ͤ— —̃ — — wy * 


. Concluſion. 


between the Tropics, wou'd deſcend by it; 
own Weight, after the Force of that Attracti- 
on was over, with a Degree of Acceleration 
proportionate to its Acceſs toward either Pc: ; 
which muſt occaſion yet farther Inconveni- 
ence to the Sailor. 

athly, The Moon's Courſe holding perpe- 
tually between the Tropics, or near unto | 
em; the Force of her Attraction ſhou'd draw 
the Flux of Tide conſtantly that Way ; and 


withall, ſhe paſſing ſucceſſively from one Me- f 
ridian to another, it ſhou'd reſpectively at- 1 
tend her thither: Beſides, the Lines of her A 
Attraction, the ſhorter and more perpendicular t 


they grow, their Operations ſhou'd become 
the more powerful ; and the farther the Flood 
follows its Draught, the higher it ſhou'd be 
advanc'd ; whence it muſt needs follow, 

1/, That the proper Tendence of the 
Tide ſhou'd drive it from Eaſt to Weſt, and its 
Waves be ſtill more accumulated to the V 
ward ; whereas Experience tells us, that the 
Mariner ſuffers not the leaſt Drift of his Ship 
that way, fave by the Trade-Wind, which 
floats on the Surface of the Water; whilſt the 
Tide dives into the Deep, and keeps its Sta- 

ges in the Ocean, under Water, North and 

South, without the leaſt Impediment to his 

Voyage. 
! 2dly, That High-water ſhould always at- 
tend the Moon's Motion, from Eaſt to Hef, 
around the Globe; and that it ſhou'd be 
Flood every where, when ſhe is actually pre- 
{ent upon the Meridian of the Place: Where- 
1 as, it has been made appear, by divers Inſtan- 
| ces, in the foregoing Treatiſe, that it is con- 
| ſtant!ly 
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ſtantly both High and Low-water at once un- 
Jer the ſame Meridian, tho' in far diſtance 
Climates ; that is to ſay, Low- water between 
the Tropics and the Equator, while the Moon 
is actually preſent there, to ſtoop it by her 
Preſſure ; when it is High-water between the 
Tropics and the Polar Circles, under the ſame 
Meridian, by way of Reſult, at a farther Di- 
{tance from her. 

24ly, It muſt alſo follow hence, that it 
hould flow higher at the Tropic of Cancer, being 
more South, than at the Streights of Gibralter x 
and at the Caribees, which lie moſt S. Ve, 
than in any other Part of our North Atlantic; 
quite contrary to all Obſervation. | 

At leaſt, higheſt Water ſhou'd conſtantly 
; happen where the firſt Meridian interſects the 

Equator, when the Moon is actually near the 
C {ame Point, to give her attractive Power the 
's beſt Application: The Subject Ocean, being 
i. there equally diſpos d to receive the Effect, by 
* the greateſt Liberty of Sea- room poſſible to 
0 produce it: Yet on the contrary, there, and 
h then is found the loweſt Ebb; as has been 
1C proved from the beſt Accounts of Nawigators, 
4- and their 7ide-Tables. 

Laſtly, Altho' it cannot be denied, that the 
Tidal Tumour may be cauſed by Allevation as 
well as Depreſſion, as has been already noted: 
Yet, in regard, Attraction is no other than an 
occult Quality, whole Operation being unex- 
plicable from any of the known Laws of Mo- 
tion, ( efpecially by ſuch who maintain the 
Neceſſity of Vacuitiet) is to be refolvd 
merely into the Omniporent Will of God; 
aud therefore much leſs accountable * +77 
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Concluſion. 


TRUSION, which is viſible to the Eye, and 
tractable by the Hand: I hope I may obtain | 
a more eaſy Pardon from thoſe excellent Per- 
ſons, who in the Earneſt Purſuic of Truth, | 
have been led into a different Sentiment; if in 
this Matter I have had Recourſe to Preſſuy: 
alone: which is manifeſt ,to Senfe ; whoſe 
Effects are undeniable ; and which anſwers al! | 
the Phænomina of the Subject I have endea- 

vour d to explicate. 3 


3 
* 
i 
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